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THE NEW POWER HOUSE AT NIAGARA FALLS.* 
By Orrain E. DuN ap. 


Tue Niagara Falls Power Company has completed 
the installation of the first six generators in power 
house No. 2, and while these machines are somewhat 
similar in outline to those erected in power house No. 
1, they differ in appearance from the fact that the 
iron bridge over the machines in power house No. 1 
has been omitted in building the machines in power 
house No. 2. This change is effected by placing the 
collector rings at the bottom of the dynamo shaft in- 
stead of at the top. The photographs reproduced here- 
with give a very accurate idea of the style of these 
new and notable generators. 

Power house No. 2 is a beautiful building. Its exte- 
rior appearance is very similar to that of power house 
No. 1 with the exception that gables break the roof 
at the center and ends, adding beauty to the struc- 
ture. The stone used is identical with that in station 
No. 1, and the general idea which won such favor in 
the original station has been carried out in this new 
power house. The new station stands on the opposite 
side of the inlet canal to that occupied by power house 
No. 1, and it is a little to the rear. It is built over a 
wheelpit that is 463 feet 8 inches long, 18% feet wide, 
and, 17834 .feet deep. This new wheelpit is closer to 
the river than the old pit, but the two wheelpits have 
a connecting passageway at a depth of about 130 feet 
from the surface. The connecting tunnel is for the 
use and convenience of the employes. The new wheel- 
pit has room for 11 units of 5,000 horse power each. 


The water from the second wheelpit installation is 
carried to the original main tunnel by an extension 
that is about 600 feet long, making the total length 
of the tunnel of the Niagara Falls Power Company 
7,436% feet. It will be recalled that this tunnel is 
built in form of a horseshoe, 21 feet high and 18 feet 
10 inches wide, and is lined with brick from end 


to end 

In wheelpit No. 2 the turbines differ from those in 
wheelpit No. 1. When wheelpit No. 1 was built double 
turbines were installed, but in wheelpit No. 2 the 
turbines are of the internal discharge type and have 
the discharge water carried off through draft tubes, 
and this, it is stated, adds about 10 per cent to the 
effective head. These turbines were designed by 
Escher, Wyss & Co., of Zurich, Switzerland, but were 
built and installed by the I. P. Morris Company, of 
Philadelphia. The governors were built by A. Falke- 
nau, of Philadelphia, but were also designed by Escher, 
Wyss & Co. These governors are of the oil-pump-oper- 
ated type. 

Although comparatively few years have passed since 
the development in connection with power station No. 
1 was commenced, it is evident in the electrical equip- 
ment of power house No. 2 that electrical science has 


made notable advances in this brief period. There is 
closer generator regulation, the feeders are protected 
with automatic oil circuit breakers, and the 11 gener- 
ators to be installed in power house No. 2 will all be 
controlled from a single switchboard, whereas power 
house No. 1 has two switchboard structures. The 
General Electric Company is furnishing the electrical 
equipment of this new power house. The generators 
are of 5,000 horse power each and are wound for 


2,300 volts, two-phase, 25 cycles at 250 revolutions per 


minute. This makes it possible to have an _ inter- 
change of service between power house No. 1 and 
power house No. 2 


This new station is to have two types of generators, 


the first six portrayed in the illustration being all of 
one type. These are of the external field type with 
nickel steel revolving magnet ring, but, as stated, the 


bridge over the top has been omitted. In tlie matter 
of regulation they are said to be nearly three times 
as close as those in power house No. 1, a fact that 
insures constancy of voltage under variations of load 
and also reduces to a minimum the unbalancing of the 
voltages on the different phases by the differences in 


loads. The system of ventilation in the new machines 
is also quite different. Actuated by centrifugal pres- 
sure, the air enters the machine at the bottom inside 
the armature shell. It then passes outward through 
air ducts in the armature core, cooling both the iron 
and the winding. Continuing, it passes radially be- 
tween the layers of the field winding to an annular 
space in the rear of the field coils, then outward 


through holes in the magnet ring. Some of the air also 
paeses through ventilating holes at the top of the ring. 

*The five remaining generators to be placed in this 
station will be of the internal revolving field type, 
wound for 2,300 volts, 25 cycles, two-phase, and will be 
operated at 250 revolutions per minute. They will have 
the same regulation as the six already installed. Com- 
pared with the generators of external field design, 
these last five generators will cost less to build, will be 
more simple to handle, and the parts will be more ac 
cessible. It will be possible to operate all the ma- 
chines in parallel. 

In the construction of wheelpit No. 2 a compartment 
or chamber was excavated near the bottom, and in 
this the exciter plant has been installed. This equip- 
ment consists of four 150 kilowatt compound wound 
vertical shaft 220-volt exciters, each of which is coupled 
to an independent turbine. Each exciter turbine has 
a separate governor and the speed is 750 revolutions 
per minute. 

The switchboard structure consists of a gallery lo- 
cated near the middle of the floor, and on it are 
mounted 36 separate controlling ,panels, 11 generators, 
22 feeders, 1 exciter and two interconnecting panels. 
All the switching is done on these panels by means 
of relay switches, and these are placed in distinctive 
relation to one another and in such relation to imita- 
tion bus bars that the connections are clearly indi- 
cated, rendering it difficult to make a mistake. All 
the switches in power house No. 2 are of the General 
Electric electrically operated oil-break type, and all 
synchronizing is done by means of a Lincoln synchron- 
izer. 

One of the notable improvements in connection with 
power house No. 2 is the covered forebay structure 
built along the canal side of the main building. This 
is about 40 feet wide and extends nearly the entire 
length of the structure. All the racks in front of the 
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penstock mouthpieces are thus under cover, the water 
entering the forebay from the canal through arches in 
the outside wall. This covered forebay structure will 
shelter the men working over the racks in winter, and 
as the water enters the forebay below the normal level, 
the system should be a protection from floating ice in 
the inlet canal. 

William A. Brackenridge is the resident engineer of 
the Niagara Falls Power Company, and it was under 
his careful supervision that the great plant was 
erected. Mr. Brackenridge is thoroughly familiar with 
all features of the wonderful Niagara development, 
and to his ability as an engineer are due many of the 
improvements made in power house No. 2. Mr. H. W. 
Buck is the electrical director of the Niagara Falls 
Power Company, and to his skill credit must be given 
for important electrical features of great value. 


THE OLDEST BOOK IN THE WORLD.* 
Soctety, Ernics, Reiicion 1x Eoypt Berore 2000 B. C. 
PREFACE OF MONSIEUR VIREY. 


ALL that is known of the origin and discovery of the 
Prisse Papyrus was made public long ago by Chabas 
in “Le Plus Ancien Livre du Monde, Etude sur le Papy- 
rus Prisse,” Revue Archéologique, 1858. I do not pre- 
tend to do anything more than give a summary of the 
statement by Chabas. 

Prisse, who gave this papyrus to the National Li- 
brary in Paris and published it in 1847 (‘“Fac-simile 
d'un papyrus Egyptien en caractéres hiératiques,” Paris, 
France), had obtained it from one of the peasants 
whom he employed on his excavations at Drah-abo’l- 
Neggah, in the necropolis of Thebes. This man pre- 
tended to have received the manuscript from a third 
person, who did not know whence it came; but Prisse 
suspected that they wished to make him pay for an 
article which already belonged to him, found among 
the excavations which were being made at his expense, 
and that the papyrus must have come from the tomb of 
one of the Entews of the eleventh dynasty. The large 
and solid character of the writing gives the impression 
of a date earlier, rather than later, than the twelfth 
dynasty (2,600 B. C.). 

But if there is still uncertainty regarding the time 
when the copy which has come down to us was made, 
on the other hand, we know exactly to what date we 
ean trace the composition of the tert, and we know it 
from the text itself. 

Our first two pages, in which we find some precepts 
concerning manners and morals, form a treatise which 
was composed in the beginning of the reign of the 
king Senoferu (third dynasty) [about 3,900 B. C.] by 


aman named Kakimna: “At this time the majesty 
of the king of the south and north, Huni, arrived in 
port [died]; then arose the majesty of the king of 


the south and north, Senoferu, a king beneficent over 
this whole land; then I, Kakimna, was made prefect.” 
The last sixteen pages contain a treatise on morals 
composed by the prefect Ptah-hotep in the reign of 
Assa (fifth dynasty) [about 3,500 B. C.]: “Precepts of 
the prefect Ptah-hotep, under the king of the south and 
north, Assa.” 

The name of Ptah-hotep, common under the ancient 
empire, is found also in connection with the name of 
Assa, where he is called “the favorite of Assa, Ptah- 
hotep.” 

This Ptah-hotep is perhaps the author of our book, 
for he boasts of having been “favored by the king 
among the first of those whose works have made them 
noble.” One passage seems to indicate that he was of a 
royal race, for he is called, “ihe son of the king, eldest, 
legitimate”; however, this last point does not seem at 


all certain. We might question why the eldest and 
legitimate son of the king did not reign, if he lived, 


and Ptah-hotep did not die early, since he was one 
hundred and ten years old when he wrote his treatise. 
To admit that he was the son of Assa, and that he 
died before this king, one must attribute to the latter 
an extraordinary length of life. 

But Prof. Maspero has already shown that one 
must not take literally the titles of “royal mother, royal 
wife, royal daughter;” and that woman was a royal 
wife, for example, by right of birth, before marriage. 
These names served only to determine the rank which 
a princess occupied at the court in matters of etiquette 
and precedence. 

If the name of royal wife was only an honorary title, 
I take this as warrant for supposing that one could be 
called a son of the king without really being one; and 
that the title meant “prince”; in this case “son of the 
king, great, legitimate,” was equivalent to -“prince of 
the blood.” That this last name could have been given 
to a person not belonging to the royal family, is not 
without example in contemporary history, even in the 
West; there is all the stronger reason therefore that it 
might happen in the East, where high-sounding epi- 
thets accumulate so easily. At the Egyptian court, 
where the king was the source of all privilege, and all 
honors came from the king, perhaps all nobility con- 
sisted in attaching one’s self, at least nominally, to his 
family, or in drawing near to it. The relatives of the 
king bore the highest title; but the “royal nurses” 
themselves, gloried in “the suckling which had mingled 
their blood with Horus.” 

Ptah-hotep, at the age of 110, after so many years of 
service, must have attained the highest dignities, and 
if the title of prince of the blood appears lofty, I re- 
member that he was first among those whose merit had 
made them noble. Then enfeebled by old age, forced to 
give up the work which had made his glory, but unable 
to resign himself to live uselessly during the remaining 
days of his life, he resolved to write for younger gener- 
ations the lessons of wisdom which he himself had 
received from the ancients, or which long experience 
had taught him. By a poetic fiction, he addresses him- 
self to Osiris, depicts the miserable state to which old 
age and infirmities have reduced him, and asks if the 
god will permit an intelligent being to be condemned 





*The French Version of the Papyros Prisse, by M. Philippe Virey 
Tranelated by Professor Howard Oscood, The very obscure text of this 
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to be good for nothing. Osiris replies to his prayer 
and commands Ptah-hotep to teach the wisdom of the 
ancients which they learn from the gods. 

Then Ptah-hotep begins to “set in order the 8004 
word,” and sets itin order with a fertility of invention, 
the cause of which I will soon state. He has chogm 
his son for hearer; otherwise his doctrine is applicab) 
to all men. After the explanation of his precepts, he 
returns more directly to his hearer, “If thou dost listey 
to what I have just told thee,” etc.; and sings the 
praises of this doctrine. The ma, wisdom and know. 
edge, were acquired by listening with docility, for doc). 
ity is the best of all. And since these old precepts ar 
good, they must be held, and no one should teach ney 
ideas. Undoubtedly some innovators will make (hem. 
selves heard by the ignorant crowd (§ 42), and for a 
time inspire the public with confidence; but their glory 
will not last as long as they wish. Therefore nothing 
must be taken away, nothing added, nothing change 
of the established teaching; and if anyone feels ideas 
contrary to these germinating in himself, he must he 
ware of disclosing them. 


This horror of new ideas and of innovators is inter. 
esting to see in the oldest book in the world; bu‘ one 
must not hastily conclude from this that Ptah-otep 


was unfriendly to all kinds of progress. He hirself 
says that “the barriers of art are not closed, no » rtist 
having attained that perfection to which he s) ould 
aspire.” Only the teaching of morals has been px rfeect 
from the earliest times, because it is of divine or gin: 
therefore it must remain unchanged. But it is no 
forbidden to comment upon these established prec. pts: 
the author considers them a “canvas to be embellis ed,” 
upon which the masters shall exercise their eloqu: nee: 
but in order to comment upon them without falsi' ying 
their spirit, knowledge is necessary, knowledge acq) ired 
by application and docility. Again and again he ir sists 
on docility; the docile son who receives the wo: of 
his father shall live long for that reason, he 
please his lord and obtain favor of the king; o1 the 
contrary, the man without experience, who doe: not 
listen to the counsels of wisdom, goes astray and s on 
the road to ruin. And Ptah-hotep ends by quotin: his 
own example: “I have reached one hundred ani ten 
years of life, blessed by the favor of the king an iong 
the first of those who have exalted themselves by ‘heir 
works, doing the pleasure of the king, in an honored 
place.” 

As for these precepts, the study of which wi!! be 
fruitful in its results, I shall not try to sum them up 
here. The work is so composed that such an att: mpt 
would lead me to bring into this introduction al :nosi 
my entire translation; or else I would be oblige | to 
limit myself to a simple list of titles which would not 
be interesting and would give the impression thai the 
treatise is dry. On the contrary, it is a collection of 
counsels which, taken separately, are generally very 
well drawn up, but which follow one another wit out 
much order; when two of them can be connected it is 
because the author insists upon one idea and ret irns 
to it; but it is very hard to find any trace of met)iod; 
still less must we look for the spirit of system, the 
well-ordered development of a philosophy, which one 
could grasp and epitomize. For this Ptah-hotep oes 
not care; not that his work is slovenly; on the contrary, 
the style is very elaborate, sometimes even over: 
wrought, and this leads me to speak of the difficulties 
of various kinds which embarrass the translator. 

The subtlety of the style, which has been considered 
not the least of these difficulties, is due principally, | 
think, to the Prisse Papyrus having been written in 
verse; the oldest book in the world is a work, if not 
poetic, at least rhythmic. In this will be found the 
explanation of constructions which seem a little strain 
ed, for example: “While the father is in great sor 
row, and the mother who bore him, another is hap 
pier than.she.” This shows us what Ptah-hotep means 
when he says that he “set in order the good word. 
But this order will aid the translator more than it will 
embarrass him, since the discovery by Professor (iré 
baut of the laws which regulate the poetic language of 
the Egyptians enables us to divide the phrases with 
certainty. 

Another difficulty appears to be more serious; it is 
due to the use of a certain number of words whose 
exact meaning we do not know. Some of them, ut 
doubtedly fallen into disuse at an early date, have 
never until now been met with in the other texts which 
we have. We may hope that fresh publications will 
bring us new examples of them. The Ebers Papyrus 
has given us some archaic words; and archaic terms 
may yet be found in the numerous texts of the old im 
pire which Prof. Maspero has _ published. More 
over, in spite of the beauty and the size of the writing, 
the text is not always as easy to decipher as one would 
think at first sight. There are passages of whose mcal- 
ing I cannot be sure, because I have not yet been able 
to read them in an exact manner. Sometimes the writ 
ing is much abbreviated, which is very embarrassing 
in the hieratic. Finally, though the manuscript is in 
general well kept, it is not irreproachable. Thus, ! 
have noticed evident faults, and I also think I recognize 
the omission of some words where the phrase seems ‘0 
have no meaning and where the verse is too short. 

In spite of many difficulties, this papyrus is so inter 
esting that at an early date Egyptologists courageously 
undertook its study. Without pretending to reach by 
the first step complete and definite results, they could 
at least grapple with the subject, and it is no mean 
result to make known little by little, even imperfec'ly, 
a document of this value. Though Dr. Heath, who set 
the example in 1855, did not succeed in making Exyp 
tologists accept his too bold interpretations, Cha'as 
some time after was more successful. I have already 
spoken of his work published in the Revue Archéo 
logique. Under the modest guise of an analysis, he 
gives a satisfactory translation of the first fourteen 
lines of the treatise of Ptah-hotep and of important 
passages from the latter part; the rest of the work is 
simply analyzed. This analysis was very incomplete; 
and by a partial translation one is liable not to grasp 
the exact meaning; nevertheless a great advance had 
been made. In 1869 and 1870, Lauth went further, and 
published a complete and coherent translation, accom 
panied by numerdus notes. Such a translation must 
necessarily be far from perfect; but though one might 
make a number of criticisms upon this important work, 








hall § 


— — 


_ 


Yr 


f 
l 












J 


its 
mal 
a gi 


n 
iy 


to sp 
Final 


and 


| had 


upo 
rea 
thor 

0 
pret 


n 
li 
u 
1 


task 
ing ‘ 


to : 


from 


unl 
the 


me | 


tere 
whi 
har 
and 
wol 
bro 


spe 
hai 
Col 

gi\ 

the 

it 


tut 


is 


s} 
Gi 


{ 


leat, 8 


1908, 


his prayer 
lom of the 


the S004 
invention, 
1AS Chose, 
applicable 
recepts, he 
dost listep 
SINES the 
nd know). 
, for doei). 
‘eCep's are 
teach ney 
ake them. 
and for a 
heir Slory 
‘e nothing 
z changed 
ideas 
t be 


nter. 
; bu’ one 
\olep 
e himself 
no : rtist 
ould 
on pr rfect 
le Or gin: 
it is not 
prec. pts; 
ellis \ed,” 
loqu: nee; 
falsi: ving 
-acq'ired 
he it sists 
wo: of 
he hall 
;; OV the 
does not 
and 5 on 
otin his 
anc ten 
Z ariong 
by (heir 
hon ored 


will be 
them up 
att -mpt 
n alnosi 
nigel te 
ould not 
tha: the 
ction of 
lly very 
wilt out 
ted it is 
ret irns 
met |iod: 
tem, the 
rich one 
tep  loes 
ontrary, 
nm over 
fficti ities 
rr. 
nsidered 
ipally, | 
itten in 
rr, if not 
und the 
> strain 
eat sor- 
is hap 
) means 
word 
1 it will 
ior GTé 
uage of 
es with 


eS ita 
whose 
2m, un- 
pe, have 
3 which 
ns will 
-apyrus 
> terms 
yd m- 
More- 
vrit ing, 
. would 
> mean- 
en able 
ie writ 
rassing 
t is in 
‘hus, | 
og nize 
ems to 
hort. 
) inter: 
reolisly 
ach by 
- could 
mean 
‘fect ly, 
ho set 
Exc vp 
Yha as 
lready 
rehéo 
tis, he 
urteen 
ort ant 
ork is 
plete; 
grasp 
e had 
r, and 
ec om 
must 
might 
work, 











' 







June 138, 1903. 





its merits must not therefore be forgotten. It has 
many times been very useful to me, and I should make 
a greater point of this here, if I did not have occasion 
to speak of it constantly in the course of my work. 
Finally, the translations of Brugsch are very ingenious 
and interesting, and I shall often quote or discuss them. 
| had composed this study before the work of Diimichen 
upon the first two pages of the papyrus appeared; the 
reading of his translation has not been useless to me, 
though mine had been finished long before. 

Ourside of the help furnished by the works of my 
predecessors, I have already said how much easier my 
task had been made by putting into practice the teach- 
ing of Professor Grébaut. But I wish at the same time 
nowledge what I owe to the masters who have, 


te a 

from the start, directed my studies; to Chabas, who, 
unhappily prevented by sickness from guiding me in 
the way which he had pointed out, did not cease to show 
me many tokens of good will how much he was in- 
tere {| in my progress; and to Prof. Maspero, 
wh iking up again the teaching hardly commenced, 
has ight me to decipher, and helped me with advice 
and ouragement in the accomplishment of a difficult 
wol on a newly discovered manuscript which I 
bro t from Thebes. 

rH 1k OF KAKIMNA.—A TREATISE ON MANNERS IN THE 

— OF THE KINGS HUNI AND SENOFERU OF THE 
THIRD DYNASTY. 

I sure of being respected. A song that is right 
on he stronghold of my silence; but the paths to 
the we of my repose are surrounded by words 
ar! with knives against the intruder, no admittance 
ext to those who come aright. 

I ou sittest down to eat with a number, despise 
the hes which thou lovest; it is but a short time 


to ain thyself; and voracity is something degrad- 


it r there is bestiality in it [comp. Ptah-hotep, 
$7 \s a glass of water quenches thirst, as a mouth- 
ful vegetables strengthens the heart. as one good 
tal he place of another good, as a very little takes 
the e of much, he who is drawn away by his stom- 
acl en he is not on the watch is a werthless man. 
Wi such people the stomach is master. However, 
if sittest down to eat with a glutton, to keep up 
wit m in eating will lead afar; and if thou drinkest 
wi great drinker, accept in order to please him. 
Do reject the meats, even from a man repugnant 
te e, take what he gives thee, and do not leave it; 
t! hat is disagreeable. 

\ tor a man lacking good manners, upon whom all 
thi ne can say is without effect, who wears a surly 


fa ward the advances of a gracious heart, he is an 


aff n to his mother and his relatives. All- say: 
Ss! thy name, thou whose mouth is silent; speak, 
he proud because of thy strength.” 

| iot harden the hearts of thy children. Instruct 
tl} who will be in thy place; but when he does not 
per none knows the events which God brings to 
pas Let the chief talk to his children, after he has 
we plished the human condition; they will gain hon- 
or themselves by increasing in welldoing, starting 
fre hat which he has told them. 


| \| that is written in this book is heeded as I have 
in order to make progress in the right, they who 


he will learn it by heart, they will recite it as it is 
wi n:; it will do good to their hearts more than all 
thir on this whole earth, in whatever position they 
ma € 

n at this time the majesty of the king of the 
Se and of the North, Huni, arrived in port [died]; 
then arose the majesty of the king of the South and 
of (he North, Senoferu, a king beneficent all over this 
en land. Then I, Kakimna, was made prefect. It 
is finished. 


PRECEPTS OF PTAH-HOTEP. 
I. 
Precepts of the Prefect Ptah-hotep. 

Under the majesty of the king of the South and of 
the North, Assa, living eternally, forever. The prefect 
Ptah-hotep says: “O god over the two crocodiles,” my 
lor the progress of time brings old age. Decay falls 
upon man and decline takes the place of novelty. A 
ne misery weighs him down each day; the sight 
g) s dim, the ears become deaf; the powers are con- 
tantly failing. The mouth is silent, speech is want- 
ing. the mind flickers, not remembering yesterday. The 
Whole body suffers. That which is good becomes bad, 
taste departs. Old age makes man miserable in every 
wa the nose is stopped, breathing no longer from 
exhaustion. In whatever position, this is a state (7?) of 

. (7). . . . Who will give me authority to 
speak that I may tell him the words of those who 
have heard the counsels of former times? And the 
counsels of the gods which have been heard, who [will 
give me authority to tell them]? Let it be thus; let 
the evil of the rekhi be driven away; send the double 

The majesty of this god says: “Instruct him 
it e speech of former times. This it is that consti- 
tutes the worth of the children of the great. Whatever 
makes souls calm penetrates him who heeds, and what 
is ‘hus told will not produce satiety.” 
II. 
he beginning of the arrangement of good words, 
Spoken by the noble lord, the divine father beloved of 
Gi the son of the king, the eldest of his race, the 
prefect Ptah-hotep, as a means of instructing the igno- 
ret in the knowledge of the choice of good words. 
1 e is profit to him who will listen to this; there is 
le to him who will transgress them. 

fe says to his son: “Be not proud because of thy 
knowledge; converse with the ignorant as with the 
scholar; for the barriers of art are never closed, no 
ariist ever possessing that perfection to which he 
should aspire. But wisdom is more difficult to find than 
the emerald; which is found by slaves among the rocks 
ol pegmatite. 


THE 


IIT. 

if thou hast to do with a disputer while he is in his 
heat, and if he is superior to thee in ability, lower the 
hands, bend the back, do not get into a passion with 
him. As he will not permit thee to spoil his speech, 
it is very wrong to interrupt him; that shows thou art 
het able to be quiet when thou art contradicted. If 
then thou hast to do with a disputer while he is in his 
heat, act as one not to be moved, Thou hast the advan- 
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tage over him, if only in keeping silent, when his 
speech is bad. “Better is he who refrains,” says the 
audience; and thou art right in the opinion of the great. 


IV. 


If thou hast to do with a disputer while he is in his 
heat, do not treat him with contempt, because thou art 
not of the same opinion. Do not be provoked with him 
when he is wrong; away with that! He is fighting 
against his very self; do not ask him to flatter thy 


views. Do not amuse thyself with the spectacle which 
thou hast before thee; this is odious, small, and of a 


Struggle against this, as some- 
great, when on the point of 


contemptible spirit. 
thing condemned by the 
giving thy views. 

IX. 

If thou art a farmer, reap in the field which the great 
iod has given thee. But do not surfeit thy mouth 
among thy neighbors; it would be even better to make 
thyself feared by the possessor. As for him who, mas- 
ter of his own actions, all powerful, seizes like a croco- 
dile in the midst even of the keepers, his children are 
by reason of that an object of cursing, of contempt, and 
of hatred; while his father is deep in trouble, and the 
mother who bore him, another is more happy than she. 
But a man becomes a god when he is chief of a tribe 
who has confidence in following him. 


XIX. 


If thou desirest that thy conduct be good and kept 
from all evil, beware of all fits of bad temper. This is 
a sad malady which leads to discord, and there is no 
more life at all for the one who falls info it. For it 
brings quarrels between fathers and mothers, as _ be- 
tween brothers and sisters; it makes the wife and the 
husband abhor each other, it contains all wickedness, 
it incloses all injuries. When a man takes justice for 
his rule, walks in her ways, and dwells with her, there 
is no room left for bad temper. 

XXI. 

If thou art wise, take care of thy house; love thy 
wife purely. Fill her stomach, clothe her back; these 
are the cares (to give) to her body. Caress her, fulfill 
her desire, during the time of thine existence; it is a 
kindness which honors its master. Be not brutal; con- 
sideration will lead her better than force, her . , 
this is her breath, her aim, her gaze. This establishes 
her in thy house; if thou repellest her, it is an abyss. 
Open thine arms to her for her arms; call her, show 
her thy love. 

XXVI. 

Do not disturb a great man; do not distract the at- 
tention of the busy man. His care is to accomplish his 
task, and he strips his body for love of the work. Love 
for the work they do brings men near to God. There- 
fore compose ‘thy face, even in the midst of trouble, 
so that peace may be with thee, when agitation is with 
. . «. These are the people who succeed where they 
apply themselves. 

: XLIV. 

Do that which thy master tells thee. Doubly good is 
the precept of our father, from whose flesh we come 
forth. May what he tells us, be in our hearts; do for 
him more than he has said and satisfy him wholly. 
Surely a good son is one of the gifts of God, a son doing 
better than he has been told. For his master he does 
what is right, throwing his whole heart into his ways. 

By following these lessons I secure that thy body 
shall be in health, that the king shall be satisfied with 
thee in all things, and that thou shalt gain years of life 
without failures. 

They have gained for me upon earth one hundred 
and ten years of life, with the gift of the favor of the 
king, among the first of those whose works have made 
them noble, doing the pleasure of the king in an hon- 
ored place. 

it is finished, from its beginning to its end, according 
to what is found in writing. 





CONTEMPORARY ELECTRICAL SCIENCE.* 

PuHoro-ELEcTRICITY.—T. Wulf has devised a new lamp 
for photo-electriec work which gives a powerful light 
containing a great quantity of ultra-violet rays. It 
consists of carbon bisulphide in a Mariotte bottle, 
which enters the wick of an ordinary petroleum burner 
and is mixed with oxygen intrdduced into the center 
of the flame. He studied the relations between chemical 
and photo-electric effects, and found that platinum 
electrodes with occluded hydrogen are highly photo- 
electric, whereas in oxygen, chlorine and ozone they 
become very insensitive. The effect of the medium sur- 
rounding the electrode is greater the greater the chem- 
ical difference of potential between the two. This mat- 
ter is closely connected with the question as to whether 
the dissipation of electricity by light is connected with 
a chemical process. Lenard did not discover any ap- 
preciable decrease of the effect, even in the highest 
vacua, and this makes it probable that, if the gas plays 
any part at all, quite minute quantities suffice to pro- 
duce the phenomenon. This is also shown by the fol- 
lowing simple consideration: Supposing that with 
every electron one atom is moved, the transfer of a 
gramme-atom requires 96,450 coulombs, and of one 
milligramme-atom roughly 100 coulombs. The current 
strength proceeding from a photo-electric electrode is 
10 amperes at the most, but more usually 10-’ am- 
peres. Such a current would, therefore, require between 
3 and 3,000 years to liberate one milligramme- 
atom.—T. Wulf, Ann. der Physik, No. 12, 1902. 


REFLECTION OF ELecTRIC WAves.—When electric waves 
are sent along two straight parallel wires, and 
a series of stationary waves is formed by reflection from 
the unconnected ends of the wires, it is found that the 
distance from the ends to the first node of electric force 
is less than a quarter wave-length as determined else- 
where along the wires, though one would expect to find 
a loop of electric force and a node of current at the 
ends. -This discrepancy always appears, whether the 
measurements are made by means of a resonator or by 
the sliding-bridge method of Lecher. H. A. Bumstead 





* Compiled by E. E, Fournier d’Albe in the Electrician, 
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shows that even with perfectly conducting wires, and 
without any modification of Maxwell's theory, or any 
assumption of the escape of charge into the air, a dis- 
placement of the current node beyond the end of the 
wires is to be expected theoretically, and that its 
magnitude should be of the same order as that which 
is found experimentally. With the resisting wires we 
have no longer strictly plane waves, as the eleetric 
force is no longer normal to the wires; moreover, the 
dissipation of energy does not take place throughout 
the plane, but in the wires alone, and unless the dis- 
tance between the wires is small in comparison with 
the wave-length discrepancies must be expected. These 
can only be obviated by letting the wires end in a 
conducting plane normal to them. If they are bridged 
by a wire the reflection will be imperfect, even if all 
the wires are perfect conductors.—H. A. Bumstead, Am. 
Jour. of Science, November, 1902. 


Rapioscopy.—E. Grunmach reports upon the pro- 
gress made in the diagnosis of diseases of internal or- 
gans by means of Rontgen rays. Contrary to the pre 
vailing usage, he recommends the use of large induc- 
tion coils giving sparks 50 cm. or 60 cm. long, as these 
alone furnish reliable results. He even further, 
and employs a coil of 100 cm. spark worked from 
the Berlin electric light mains. Many applications of 
radioscopic methods have been made to the heart, and 
the author shows how the best radiograms may be ob 
tained, and mentions that the subject should breathe 
naturally while they are taken. Incipient pulmonary 
consumption is indicated by the lung expanding 
under the diseased clavicle than under the healthy one 
during inspiration, but as this is shown also in dry 
pleuritis and other affections, it is also necessary to 
observe the action of the diaphragm. It 
during deep inspiration on the diseased side than on the 
healthy side. Gaseous and liquid gatherings, tumors 
and fibrous aggregations are easily discovered with the 
eye method. In one case described, the lung was seen 
to be pressed against the heart, and the liquid gather 
ing was seen to break into waves with the movement of 
the patient. In another case an abscess in the brain 
was discovered owing to the calcareous infiltrations it 
contained.—E. Grunmach, Arch. d’Electr. Medicale, No- 
vember, 1902. 
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BiepoLtaR Evecrropes.—A. Brochet and C. L. Barillet 
have continued their researches on bipolar electrodes, 
using this time a soluble anode. The copper anode and 
the cathode have the same surface as the section of the 
electrolytic cell in which they are immersed. It might 
be expected that the amount of copper deposited upon 
the intercathode should bear to the amount of copper 
deposited upon the cathode itself the same proportion 
as their respective surfaces. But, as a matter of fact, 
the amount is much more feeble In such a system, 
since the weight of copper deposited upon the interca- 
thode is practically the same as that dissolved away 


from the interanode, the bipolar electrode does not 
change in weight, and it is, therefore, not possible to 
find out what has happened by direct weighing. The 


obtained better results by mounting 
the two middle electrodes side by and joining 
them with rubber rings. The arrangement of bi 
polar electrodes is that in which they fill up nearly the 
whole cross section of the cell, since there is no action 
upon them for about 1 cm. inward from the margin 
all round. Generally speaking, it is profitable to em- 
ploy pieces of metal not connected with the electrodes, 
and these may be either soluble or insoluble.—Brochet 


author, however, 
side 


best 


and Barillet, Comptes Rendus, December 8, 1902 
MAGNETIZATION OF LiQuiIps.—G. Piaggesi has endea- 


vored to decide the question as to whether the magnetic 
susceptibility of liquids changes with the temperature, 
and has incidentally arrived at some interesting con 
clusions. The diamagnetism of water decreases as the 
temperature rises in a linear manner. The value of the 
magnetic susceptibility was found to be 0.77 xX 10 
at 23.3 deg. and —0.68 x 10- at 85.4 deg., and gener- 
ally can be expressed by the equation 
k = —0.804 (1—0.00175¢) x 10 

Hence there is here a distinct influence of the 
ature, though only a small one. The magneti« 


temper 


suscep- 


tibility of a solution decreases as the temperature rises. 
The temperature coefficients are nearly the same for 
all solutions studied, including nickel chloride, cobalt 


chloride, manganese or iron chloride, sulphate and ni- 
trate, and are of the same order as the coefficient of ex 
pansion of a gas. The product of the magnetic suscep 
tibility into the absolute temperature is a constant 
whose value depends solely upon the nature and the 
concentration of the solution, in accordance with the 
law discovered by Curie for oxygen and for an aqueous 
solution of ferrous sulphate. The product diminishes 
as the solution becomes more concentrated.—G. Piag 
gesi, Nuovo Cimento, October, 1902. 


RaYLeign’s Puase-Metrer.—Lord Rayleigh has de 
scribed an instrument for measuring the angle of lag 
of an alternating current behind the E.M.F. impressed 
at the terminals of the circuit (see The Electrician, 
June, 1897). With proper calibration the readings 
gave also the current, E.M.F., and thus, generally, 
such quantities as apparent watts, true watts, power 
factor, induction, ’R loss and hysteresis. E. S. Johon- 
nott describes an instrument constructed after Lord 
Rayleigh’s pattern and suitable for the use of students 
The instrument consists of a current coil and an E.M.F. 
coil, with a piece of soft iron wire 1 cm. long suspended 
by means of a phosphor-bronze torsion wire at av angle 
of 45 deg. to the common axis of the two coils. The 
soft iron wire represents the needle, and its deflection, 
which is proportional to the mean square value of the 
current, is read by means of a mirror attached to it. 
The author describes two arrangements. One is that of 
“parallel coils,” in which two strands of wire are 
wound simultaneously on the same form, one constitu- 
ting the magnetizing and the other the exploring coil 
In the arrangement of “distributed coils,” 10 small 
coils are distributed on each half of the split iron an- 
chor-ring. The latter arrangement gives the best re- 
sults.—E. S. Johonnott, Phys. Review, November, 1902. 


Enasticiry oF Giass IN AN Exvecrric Freip.—The 
electromagnetic properties of glass have hitherto been 
chiefly studied in connection with the Kerr effect. 





22944 






But in order to arrive at a clear conception of dielec- 
tric polarization, it would be desirable to investigate 
the effect of an electric stress upon the mechanical 
properties of glass. So far, we have practically noth- 
ing but Quincke’s work on the torsion of tubes of 
giass in an electric field, which showed an apparent 
stiffening. G. Ercolini has, therefore, taken up the 
question systematically, and studied the elasticity of 
giass under flexure, compression, and traction. His 
results have been distinctly negative, no effect of elec- 


QnA a 
OMS OANA 


Fie. 1.—FRAME CARRYING 


tric stress upon the elasticity having been observed, 
even with the most sensitive arrangement In all the 
experiments, the two terminals of a Voss machine were 
connected with the coatings of a narrow cylindrical 
condenser made of the glass to be experimented upon. 
In a branch circuit was inserted a spark micrometer 
with a very fine point, a condenser of eight 
large Leyden jars and an electrometer. The difference 
of potential between the armatures of the condenser 
was made such as to give a spark of 2 millimeters be- 
tween brass spheres 2 centimeters in diameter. The 
readings were made by an interferometer method. 
Here are two series with a flexure load of 50 grammes: 
charged, 202.8, 200.0, 201.3, 203.6 divisions; discharged, 
201.5, 200.5, 202.0, 202.3 divisions.—G. Ercolini, Nuovo 
Cimento, October, 1902 


brass 


THE SERPOLLET STEAM AUTOMOBILE.* 
Ill. THE PUMPS AND OILER 
Serpollet steam carriage is 
one, a hand air pump (P, Fig. 
gasoline tank in 


Tue 12 horse power 
fitted with four pumps 
3) for setting up a pressure in the 
order to force fuel to the burner when starting or 
coasting down hill: the second, an automatic fuel 
pump to force fuel to the burner when running; the 
third a similar water pump, for supplying the genera 


tor with water; and the fourth an auxiliary hand 
water pump, used only occasionally for starting 
The hand air pump is shown in Fig. 2. It has a 


pet cock on the bottom, in the movable plug of which 
is a small hole, bd, at right angles to the regular hole, 
and situated so that when the pet cock is in the third 
or lower position, the hole, b, will coincide with the 
hole, a, in the casing, and allow air to escape from 
the tank into the atmosphere, thus lowering the pres- 
sure on the gasoline and cutting down the flame in 
the burner, if the carriage is to be left standing. In 
the first position shown, the valve connects the tank 


with the pump; in the second, it shuts it off from the 
releases the 


pump, and in the third, it pressure 











‘Fria. 2.—HAND AIR PUMP AND CROSS SECTIONS 
OF PET COCK. 


The regular gasoline feed-pump, driven from the 
cams shown in Fig. 1, is seen in section in Fig. 4, 
where J is the driving cam, and H the roller on the 
double or forked lever arm, FE G, which communicates 
its reciprocating movement to the piston, as shown. 
The piston, on its suction stroke, raises valve S, and 
draws in a charge of gasoline. On its working stroke, 
it forces this out to the burner through valve 7, 
while the pressure is indicated on gage B. As the 
two valves open in the same direction, they are forced 





* Specia‘ly prepared for the Screnriric AMERICAN SuPPLEMENT, from 
& Gescription by Mons. L, Bandry de Saunier in La Locomotion. 
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open by the pressure in the gasoline tank when valve 
D (Fig. 3) is opened; and thus the pressure in the 
tank forces gasoline to the burner when the pump is 
at rest, while this pressure is shown on gage A. 

The illustration, Fig. 1, shows the frame on which 
are mounted the water and fuel pumps, P p, the oiler, 
N, and the cams, L, for driving the pumps. The 
stroke of these two pumps is varied by cams of vary- 
ing eccentricity, squared on a cam shaft in such a 
way that they can be slid along it and different ones 






PUMPS AND OILER. 


be made to engage the roller, H, thus pushing to one 
side the double lever arm that carries it and to which 
the pump plungers are fastened. The spring, R, 
draws back the lever arm, which pulls out the two 
pump pistons on their suction strokes. The gasoline 
pump has a smaller bore and stroke than the water 
pump, but its stroke is increased in the same propor- 
tion as that of the latter, and hence the fuel is always 
fed to the burner in proportion to the quantity of 
water to be vaporized. 

The pump cams are formed on a single block of 
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BURNERS — 
Fie. 3—DIAGRAM OF FUEL SUPPLY SYSTEM. 


steel, thoroughly hardened, and capable of being shift- 
ed on the cam shaft by a suitable guide connected by 
levers to a handle on the steering post. This block 
of steel is cut to form six cam surfaces, all but the 
first of which are eccentric to the shaft on which 
they are mounted. The cam 1 (Fig. 5) is eccentric to 
the disk 0 to a certain extent, while 2 is eccentric to 
1, 3 to 2, 4 to 3, etce., in a similar ratio, so that cam 2 
gives double the stroke to the pumps given by cam 1, 
cam 3 triple, and cam 5 quintuple. Cam 5, therefore, 
sends four times more water and gasoline into the 
generator and the burner, than does cam 1. 

When the roller, H, is on the 0 disk, the pumps of 
course are not working. This is used when coast- 
ing, ete., the fire being kept going meantime by the 
reserve pressure in the gasoline tank. 

It will be noticed that the cams are rounded slight- 
ly on their edges, and hollowed in the center to re- 
ceive the roller, H. They can only be shifted when 
the motor is running and when the roller is at one 
of the two points, Z Z (Fig. 5). 

The mechanical force feed lubricator of the Serpol- 
let car is seen at N. It consists of a reservoir por- 
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The interior mechanism of the oiler is simple. It 
consists of a chamber and tube in which is the rotat- 
ing and, at the same time, transversely moving piece, 
H 18 O (Fig. 6). The ratchet ~ heel, Z, drives this 
rotating piston by means of a pip, m, on shaft, B, as 
clearly shown, while its side movement is given it by 
means of a cam, 7, abutting against a bracket, J, in 
the case. A stiff spring, R, keeps the cam in con- 
tact with J, and hence moves the piston back again, 
after it has been crowded to the left. The piston ig 
divided by a diaphragm, S, and has in its outer end 
two slots, one straight (O) and the other spiral (/), 
When the piston is in the position shown in Fig. 6, 
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Fie, 4.—CROSS SECTION OF AUTOMATIC FULL 
PUMP, 


the oil flows into it through passage K and slot JL. 
Then, as the piston is crowded to the left, this s!ot 
is covered, and the oil is put under pressure betwen 
diaphragm S and spring piston T. At this time the 
revolution of the piston brings slot O successively in 
communication with the three oil tubes, a, b, c (F 
7), and causes the oil to be forced out through ther 
Tube C, which connects with the steam pipe throu 
nozzle 4 of the cross 1, 2, 3, 4, is fitted with a valve, 
to keep the steam from blowing. back into the oiler. 
There is also a second valve near the cress. 

The spring pressed piston, 7, has a_ sufficient 
strong spring to overcome the steam pressure in t 
generator. This piston is made necessary because » 
the incompressible nature of oil, and the fact tha 
if something did not give when the piston is bei) 
thrust to the left and while the slot O is between o1 
lets (as shown in Fig. 6), the apparatus would brea 
It is for this reason that the inventor has arranged 
movable end in this chamber where the oil is cor 
pressed momentarily but vigorously. T is forced ba 
against its spring when the slot O is not over an o1 
let, but it springs out again as soon as O coincid:s 
with a, b, or c, and helps force the oil out. Shou 
oil escape past piston 7' and fill the chamber Y, th 
making the movement of 7 impossible on account of 
the incompressibility of the liquid, the oil would 
forced back into the reservoir through the passage, /’. 

The three oil pipes (Fig. 7) run, the first, A, inio 
the top of the crank case, where it oils the cam shaf!; 
the second, B, into the lower part of the crank case, 
where it keeps up the level; and the third, C, into the 
nipple, 4, of the cross 1, 2, 3, 4, where it feeds oil 
with the steam into the two pairs of cylinders, and 
thoroughly lubricates the pistons. 
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[Concluded from SurrLemMENT No. 1431, page 22935.) 
DOMESTIC LIFE IN INDIA. 
By Joun Davin Regs, C.I1.E. 


THERE is no need to dwell on the ceremonies which 
attend the disposal of the dead. The sick man in his 
last moments if lying on a couch or bed is lifted there- 
from that he may die upon the earth or beside the 
river, after receiving the last sacrament, composed 
of products of the sacred cow.’ This practice is 
founded partly on the necessity which exists for 
dying on the bosom of Mother Earth, and partly on 
the need for avoiding the pollution which attaches to 
a house in which a death occurs. The chief mourner 
is son, father, brother, in the order given, or in the 
case of a woman, her husband, and he performs a 
sacrifice of fire before the body is borne by the caste 
fellows of the deceased to the burning ground, where 
a funeral pyre awaits the corpse, made up in the 











Fie. 5.—DIAGRAM OF PUMP CAMS. 


tion on top, in which is a fine wire gauze filter. The 
oil percolates through this filter, into the bottom part 
of the tank, from which it is forced inte the engine. 
(The tank and all the other parts are seen from below 
in Fig. 1.) The driving ratchet wheel, Z, is moved a 
certain number of teeth each revolution of the cam 
shaft by means of a ratchet in the fork, B, which is 
given a reciprocating motion by the connecting rod, 8S, 
from a crank on the end of the cam shaft. The throw 
of the fork, B, can be varied by fastening S at differ- 
ent points in the slot in it. The ratchet, A, serves to 
hold Z from slipping. backward. 


case of a poor family, perhaps, by contributions o! 
a few sticks from neighboring houses. The chie 
mourner takes upon his shoulder a pot of water, and, 
after walking three times around the blazing pyre 
dashes it upon the ground. In the case of castes 
who bury their dead, which all do in certain cases 
a different ritual prevails, and, as might be expecte: 
from lower castes, it is less elaborate than that of 
cremation. The same distinction applies to the 
periodical ceremonies for deceased ancestors, which 
are performed in India, as in China, though in a 
legser degree. As a result of such prayers and cere- 
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monies, the spirit of the deceased is provided with a 
temporary body, and without them it would wander 
about as a malignant ghost. Next, the temporary, 
pody is exchanged fdf an ethereal envelope, and either 

sses into the anvestral heaven, there to remain 
until absorbed into the divine essence, or, as is more 
widely held, receives ‘judgment according to its works 
in the world, being reborn after a longer or shorter 
period spent in the purgatorial heaven or hell, to 
again accomplish a mortal life in another guise, until 
at Jength it qualifies for Nirvana, or absorption in 
the supreme essence. 

The Hindus believe in a Supreme Being, the im- 
mortality of the soul,-and the necessity for, and ex- 
istence of, another life in which sin and virtue meet 
with their reward. 

In the Sama-Veda a typical man of sin is described, 
his head Brahmin murder, his eyes liquor-drinking, 
his face theft, tutor-slaying his ears, woman-killing 
his nose, cow destroying his shoulders, abduction of 
ner’s wife his chest, oppression of the innocent 


ano 
his s‘omach, while smaller sins are apportioned to the 
low limbs. He is tall, bright-eyed, black, and 
malevolent. 


In the Institutes of Manu, the body is compared 
house, in words which may be thus trans- 
late’ — 

“Bones are its rafters and its beams, 

Tendons and nerves, its scores and seams; 

Blood is its mortar, and the skin, 

Frail covering, roofs the mansion in. 

Its occupants are age and woe, 

Death and decay, as sure as slow; 

Right gladly should the vital spark, 

The soul, renounce a home so dark. 

Birds at their pleasure quit the tree, 

Who leaves the world alone is free.” 

A-o we to assume, then, that life in the Hindu home 
is d and wanting in brightness? By no means. 
Cap'ain Temple thus described it in the paper he 
rea’ before this society, but can those whose tents 
hav often been pitched by the village well agree 
wit’ him? Let a talented Mahratta lady, Miss Bhor, 
spt for Bombay, and note what she says of purdah, 
in ssing. The Madras Hindu’s report runs: 

is usual to suppose that Hindu women are every- 
wh e immured in the prison of zenana life, without 
ho» of light or movement, and that they are actually 
not ing but birds kept in a cage. Their life is sup- 
pos | to be one round of unrelieved gloom and misery, 
litt better than the lot of old-world slaves, con- 
signed to drudgery and even to solitary confinement 
in onwholesome dungeons. This figment of an un- 
wholesome and diseased imagination has been re- 
pea'edly exposed, but it has lived on and flourished. 
Mi Bhor boldly tells the truth, and we hope she 
has killed this dragon of interested falsehood. She 
spoxe thus: ‘In those parts of Western India where 
the Mohammedan invasion very slightly affected the 
older Hindu customs, the Brahmin and other high caste 
women neither veil themselves nor live in seclusion; 
and at parties have as merry time as the men, though 
they do not mix with them. Women’s parties from 
which men are excluded are often very pleasant. 
Hindu women and their families often go on pilgrim- 
age, as when some member of the family sickens, 
or a girl becomes morbid and fancies herself possessed 
by an evil spirit. The journey is a rough but healthy 
experience, shaking the travelers out of the monotony 
of their daily lives. What is true, thus, of Western 
India is true also of Southern India. Here, too, we 
have no veils, nor our women kept in enforced seclu- 
sion within a prison-cage. Here, too, women freely 
move abroad and can be seen in the street, market, 
river-side, or temple, as cheerful and sometimes even 
as vocal as any member of the sterner sex, and this, 
too. not only among the lower but also among the 
hizher classes of society. Miss Bhor says truly that 
‘on the whole the Hindus are of a kind and cheerful 
nature which is reflected in their home life.’ 
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Bhor writes as follows: ‘The system of child-mar- 
riage is bad and brings in its wake worse evils; but 
given a bad system, it is worked out on the whole in 
a kind of sensible fashion.’ She, again; speaks 
sensibly and truthfully on the system of compulsory 
marriage: ‘Though marriage is obligatory on every 
Hindu man and woman—no choice is allowed to man 
or woman in the selection of a partner—but it causes 
less unhappiness on the whole that married girls 
should be taken to their new homes, etc.” This system 
of girls being taken immediately after marriage to 





Fie. 7.—THE THREE FEED PIPES OF OILER. 


their new homes prevails only in some parts of India, 
and even there Miss Bhor says that ‘it causes less un- 
happiness on the whole.’ In Southern India, this custom 
does not prevail. The girls remain with their parents 
till they grow up and even longer, and so the system 
of child-marriage loses its darker features a good deal 
in this part of the country. But we still hold firmly 
to the conviction that the system is ‘bad,’ and that it 
must be improved so that we may return to the old 
Shastraic institution of marriage after puberty. On 
this, and cognate questions, Miss Bhor writes very 
sensibly, and in weighty language: ‘Freedom and 
choice are not recognized in the Hindu system for 
women, at all; and for men very slightly. And yet 
Hindu marriages turn out happy much oftener than 
might be thought possible in such circumstances, and 
no doubt in far away ages the system was not meant 
to press so heavily on women as it does now. Child- 
marriages were then unknown, etc.’ 

“Even as regards the question of child-widows, 
while condemning the institution in strong language, 
Miss Bhor admits that ‘in the working out of this 
iron caste system there is much real heart and ten- 
derness which softens for many its cruel decrees.’” 

Meadows Taylor thought the Hindus “as courteous 
and intelligent a people as any in the world; kind 
to their children, respectful to their parents, char- 
itable, honest, industrious, and with such vices as are 
common to human nature.” He denied that they 
were untruthful and saw in “caste the means of en- 
forcing the at least outwardly moral conduct of 
members.” 

Dr. Oldfield came back the other day from India, 
and said with all truth that the village folk were 
industrious, cleanly, thrifty, and simple in their lives, 
that the women are engaged in housewifely duties 
from morning till night. 

See, too, how Mr. Dutt, when he soars above the 
exigencies of the platform, describes “the grateful 
people of India, their courtesy, frugality, charity; 
their disiike and distrust of the rapid introduction 
of modern Western methods; their love of living their 
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Fie. 6.—CROSS-SECTION OF OILER FEED CHAMBER. 


“Let us next see what Miss Bhor has to say on the 
dian system of child-marriage. We have always 
woken candidly on the evils of the system, but even 
‘re there is such a thing as moderation and re- 
raint; and Miss Bohr, while condemning the system 
mischievous, exercises an admirable caution and 
£o0d sense which others will do well to imitate. A 
od cause is often injured by extravagance and vio- 
ence of language, and ardent minds always become 
victims of a disordered imagination which sees things 
as through a magnifying glass which distorts the true 
proportions and creates monsters and hideous shapes 
out of all relation to the realities around us. Miss 





own lives, their own way, in their own villages; their 
dislike of the alienation of their chiefs and rajas, 
who cease to live and move among themselves and 
become strangers among their own people.” Carried 
away by this faithful and eloquent description he 
says, as Mr. Ramakrishna said: “There is not on the 
whole earth a more frugal and more contented peas- 
antry.” Even Abbé Dubois, who takes an unfavorable 
view of the Hindu character, says: “Animated in 
this behalf by the purest and noblest sentiments, ihe 
Hindus consider a man happy in proportion to the 
number of children he possesses, children being con- 
sidered the blessing of a house.” Those who have 
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ears for the merits of a multitudinous people should 
also read what Sir T. Monro, Sir J. Fayrer, Sir J. 
Malcom, Prof. Max Miiller, and Sir W. Sleeman say in 
their favor. 

The Dewan of Travancore well says that the Hindu 
home is founded on the basis of religion, in which a 
Hindu lives, moves, and has his being. The father 
is the guardian, preceptor, and patriarch, the woman 
protected by her male relations, and always married; 
nor looking at other countries where celibacy is prac- 
tised by women, can he consider universal marriage 
altogether a curse. The decay of marriage marked 
the decline of the tomans and Greeks, and the Dewan 
would adhere to the high Hindu standard, merely 
postponing the ceremony till the latest permissible 
period. “The present system produces wives who in 
all that goes to the happiness of the husband and the 


peace of the home cannot be surpassed.” “There is 
great misapprehension,” says the Dewan, “among 
European nations regarding the purdah. There is 


no slavery or tyranny, and as families “ise in the 
world their females ask for the privilege of the 
zenana system.” 

Mr. S. E. J. Clarke, a well-known authority on 
Indian life, said before this society seven years ago 
that Hindu women are distinguished for intense re- 
ligious feeling, and would deem the freedom enjoyed 
by English women a degradation, and a willful aban- 
donment to temptation. 

Mr. Padfield, a distinguished writer and authority 
on Indian life, himself a missionary, says: “Habit 
and custom are much, if not everything, and certainly 
many a Hindu home is happy in spite of what may 
seem to us its dullness and monotony.” Mr. Crooke 
Says: “The North Indian peasant’s life is one of 
ceaseless toil, but it enforces industry and temperance, 
and is compatible with a ready cheeriness, which can 
find amusement in the veriest trifles. It would be a 
great mistake to suppose the wife of the peasant to 
be nothing more than a drudge. Nothing in the house 
is done without her knowledge and advice, and she 
is not worse off, perhaps, than her sisters in a similar 
grade in other parts of the world.” 

Such as they are, husband and wife, they are likely 
to remain, unless unforeseen developments occur in the 
industrial potentialities of the country, for it is 
curious to find two authorities, neither of whom can 
well be surpassed, Abbé Dubois and Mr. Crooke, in 
the beginning and the end of last century, saying in 
almost identical words. that to imagine that the State 
can permanently improve the condition of the de- 
pressed classes is the dream of an enthusiast. A re- 
duction in expenditure, and a respite from the per- 
petual increase of administrative charges for the fur- 
therance of progress in Western civilization, whether 
needed or not, whether acceptable or not, whether 
suitable or not, would hardly affect the lowest classes 


to any very great extent, for they do not as a fact 
groan under a cruel salt tax and an excessive land 


rent. 

No account of Hindu domestic life would be accep- 
table in this hall which did not touch upon some of 
the current problems of social reform, or, rather, upon 
the aspirations of the reform party. Novels appear 
from time to time written with the object of show- 
ing the need for protecting women behind the purdah, 
and suggestions are made that the Indian Government 
should create appointments for legal ladies who 
should tender advice to purdah women. It is, how- 
ever, an altogether unfair assumption that purdahni- 
shins are generally unfairly treated, and the intrusion 
of a stranger armed with official credentials, and 
very likely of a different race, religion, or caste, into 
the Hindu home would not conduce to its greater 
harmony and happiness. 

Mr. Kipling says: “Even purdah women have al- 
ways been in business touch with a thousand out- 
side interests... Mr. Crooke in his work on the North- 
West Provinces, that part of India in which the need 


for legal advice is said to be particularly urgent, 
says: “Women exercise wide influence and control, 
whether within or without the zenana, and little 


that goes on outside escapes their ears.” Mr. Crooke’s 
book is one of the best ever written on India, and the 
Pioneer, knowing something of the United Provinces, 
observes that even if such appointments were created, 
“it by no means follows that they would be popular 
with the class in whose interest they are made.” The 
purdahnishin lady can teach most people points in 
the law; she has already very substantial legal pro- 
tection, and very much is presumed in her favor. 
Ninety per cent of the purdah women in the North- 
West Provinces know that they are so safeguarded. 

It is not clear then why the Pioneer, while remark- 
ing that such a change should not be made off-hand, 
though supported by a certain number of High Court 
judges, approves such a proposal, except that anyone 
who does not support every “emancipated” or “ad- 
vanced” measure of reform is relegated to the black 
list of the reactionaries. The Hindus, their pockets, 
and their wishes, fall into the background when pro- 
posals (for which they alone pay) are put forward 
with influential support. It is also noteworthy that 
the actual proposal made is to provide for just such 
ladies as enjoy the protection and guardianship of 
the Court of Wards, viz., the Collector of the district, 
and are the least helpless of a by no means helpless 
class. Is it, again, true that, “among Hindu women, 
all but the lowest class of servants,” are secluded 
in North and North-West India, a statement made, 
and widely repeated in the English press? Mr. R. C. 
Dutt, in the “Lake of Palms,”’ says the custom pre- 
vails “chiefly in the towns of Northern India, where 
the rule of the Moslems Jasted for centuries.” Mr 
S. E. J. Clarke said the same of Bengal, and appar- 
ently of all India, viz., that women of the laboring and 
agricultural classes move freely about, and living 
away from towns are. not under the custom of the 
purdah. “Girls,” says Mr. Clarke, “are by precept, in- 
struction, example and discipline, taught a high ideal 
of womanhood. Even purdah women go on pilgrim- 
ages, entertain and visit their friends, and see a 
great deal of the outer world, of which they want no 
more than they have. I deny that Hindu women have 
necessarily a miserable life, and must bear testimony 
to the happy side.” Abbé Dubois’s evidence is this: 
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as is the life of Hindu women, it 
be one of complete or rigorous 


retired 
said to 


“Quiet and 
cannot be 
exclusion.’ 

Mr. Crooke, writing of the North-West (now United) 
Provinces, ‘The prevailing note of village life 
is the absence of domestic privacy, and the publicity 
amidst which the people live. There is an utter lack 


says 


of seclusion, except for women of the higher classes, 
and even among them the isolation is much less 
stringent than is supposed Even behind the gloomy 
inclosure of the zenana wife and mother crave for 
gossip, and little that goes on outside escapes their 
ears In the general management of the household 
they exercise wide control and influence. This is still 
more marked in the family of the peasant.” 

I quote at this length from Mr. Crooke for the 
North-West Provinces, and Miss Bhor for Bombay, 
because Miss Sorabji in a recent letter to The Times 
dwelt upon the prevalence of the purdah in these 
provinces 

The Madras Mail, one of the first English papers 
in the country, speaks well of the proposal, but points 
out that the aid wanted by purdahnishins is non- 
official aid, and that the practical difficulties may be 
insuperable But the Hiudu, one of the first Indian 
papers in India, scoffs at the idea that lady lawyers 
will be better than the existing male advisers as to 
ability and honesty, and asks why ladies, who are 
strangers to the manners, languages, and customs of 
the folks they are to help, should be able to help 
them. The Hindu says the whole scheme is imprac- 
ticable, and that, as a fact, purdah ladies know the 
law very well, can manage their own affairs, and 
would object to “an expensive incumbrance to an al- 
ready expensive administration.” 

The analogy of Lady Dufferin’s Fund, which has 
been cited, is wholly untenable. That is a voluntary 
association to afford medical aid to women who other- 
wise woul ret none rhe purdahnishin scheme is 
to assist female proprietors with official legal advice, 
which they can get, when they are disqualified from 
the management of their estates, at the competent 
hands of a Court of Wards provided by Government, 
and fully equipped with legal advice 

rhe Dufferin Fund has done immense good, and no 
one knows that better than one who was for many 
years a Presidency Branch Secretary But its sue- 
cesses have not been among purdahnishins. | pointed 
out in its early days, in one of the English reviews, 
that this must be so, and the Amrita Bazaar Patrika 
recently described the Fund as “based upon the fiction 
that purdahnishin ladies are not allowed in Bengal 
by their husband to be treated by male doctors 
Purdabnishin ladies are not in need of any special 
assistance, nor poor men in towns, but let the poor 
in the interior, male and female, have medical relief 
There is no objection whatever on the part of Hindu 
or Mussulman ladies to be treated by male doctors 
Hence Gosha hospitals built in towns remain unoc 
cupied.” They do for the most part, and the good 
work is done elsewhere, but the circuirstances illustrate 
the ignorance and exaggeration of which the purdah 
system is fated to be subject 

The Hindu Patriot also recently pointed out that 
while the Fund had amply justified its cxistence, now 
that more than one and a half millions of women 
are treated by women owing to its efforts, it has and 
must fail in its efforts to induce purdahnishins un 


necessarily to go to hospitals 


There is no end to the error which prevails and is 
fostered as to the extent and the evils of the purdah 
system 4 recent writer, whose “Kamala’s Letters” 
has attracted a great deal of attention, makes one of 
his female characters say “The purdah does not 
exist in Hindu society except where wealth holds 
despotic sway Where elsewhere it is found it is due 
to the new products of English education, who, rising 


in rank and position, under talse notions, have taken 


to it I would not accuse English education in this 
respect, but it is well to see the view held by the 
other side, just as profft may be extracted by reading 
in the Bengalee that Englishmen are passionately 
fond of horses, which they value as highly at times, 
or more highly than women. Who ever heard of 
37,000 guineas for a racehorse, the price paid for 
Flying Fox?” What will the Hindus think of a 
question in the House of Commons suggesting the 
provision of legal advice, at the public cost, for 
purdahnishins the first object,” as Mr. Crooke poizts 
out, “of a man who has obtained a fairly respectable 
social standing being to seclude his women”? 

The extent to which missionary teaching has di- 
rectly affected Hindu domestic life is not so great as 
is sometimes represented Even Keshub Chunder 
Sen, who, among many other extreme and exaggerated 
faiths, held “that Christ, with an army of mission- 
aries, and not the Government with an army of 
soldiers, ruled British India,” protested “against the 
denationalization so general among native converts, 
who abandon the manners and customs of their coun 
try, and so are estranged from their countrymen, for 
getting that Christ was an Asiatic.” Little, however, 
can be based upen the rhapsodies of a prophet who 
at one time inveighed against “the spiritual and 
moral destitution of India, the reign of idolatry and 
the tyranny of caste,” and at another dwelt upon “the 
extreme spirituality of the Indian nature, and the 
unfortunate results of breaking down by extraneous 
influences the caste system which is the framework 
of Indian society.” Miss Noble, who has become a 
Hindu, is as good an authority on Hindu social life 
as Indian ladies who have become Christians, and 
she says: “From my own experience I can refute the 


Indian women often leveled 
crime of ill-treating women is 
-at once less common and less brutal in form in India 
that in younger countries Indian national customs 
require no apology.” 

It is a remarkable fact that while twenty-five years 
ago all the English-educated were reformers, by pro- 
feesion at any rate, a strong Hindu revival has char- 
acterized the last fifteen years, and at present an 
almost reactionary movement prevails, whether due 
or not to the teachings of the Brahmos and Theoso- 
phists of Mrs. Besant, Miss Noble, and Swami Viveka- 
nanda, to the effect that ancient Hindu ideals are all! 


charge of oppression of 
against Hindus. The 
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that can be desired. At any rate, when Miss Noble, 
or Sister Nivedita, says, “Where women unselfishly 
serves her dear ones from morn to dewy eve, domestic 
happiness is most often found,” there will be few to 
gainsay her; and those who are most familiar with 
Hindu customs and languages, a necessary equipment 
fer a knowledge of their domestic life, will recognize 
as true to the letter her description of Indian women, 
whose traditional virtues it is ridiculous to ascribe, 
as Baboo Mozoomdar did in London, to a conscience 
awakened by religious instinct due to a foreign rule, 
or to the influence, however good it may be and is, 
of a Christianity which that foreign rule is pledged 
not to force upon its Indian subjects. The Bishop 
of Madras lately characterized as too sweeping the 
statement of the late Bishop of Calcutta to the effect 
that no Hindu or Mohammedan student goes through 
a university course without having his religious belief 
destroyed or seriously impaired, and he said, as the 
Viceroy has, that there is a great danger in the pres- 
ent divorce between education and religion in India, 
adding that this is inevitable so long as religion in 
India takes its stand on tradition, and refuses to sub- 
mit to the demands of criticism—a position I un- 
derstand to be characteristic of true and orthodox 
churches elsewhere. At any rate we can say, as the 
Novoe Vremya said the other day of the Russians in 
China: “We are strong in these regions in proportion 
as we do not interfere with the religious convictions 
of the native population.” 


Religion is caste and caste is religion, and the 
Hindu newspaper, and the great reformer, Dr. Bhan- 


darkar, seem to agree in thinking that the caste spirit 
increases with the spread of English education. The 
doctor says: “In my early days all classes joined in 


a public movement, now Hindus, Mohammedans, énd 
Parsees act independently, and even separate castes. 
There is greater estrangement than existed before 
social reform was thought of.” The revolt against 
the Gains of Learning Bill, which the small class cf 
highly-educated lawyers sought to rush through the 
Madras Legislative Council, is a significant proof of 


the truth of this opinion. The measure would have 
proved a powerful solvent of the caste system, and the 
Hindu home, with its joint family earnings. The 
Maharaja of Jeypore’s recent justification of his caste- 
preserving attitude in England, and his public profes- 
sion of partiality for “old customs and traditions on 
which the foundations of the Hindu religion are 
based,” is another straw showing which way the wind 
blows 


This purdahnishin protection movement focuses 
the very feelings against which a strong reaction 
exists 

Of course, the idea that purdah ladies will not see 


male advisers, influences those who support the pro- 
posal, and, of course, the idea is based on error. 
Foreign observers see something of the facts. 
Prince Okhtomsky, who found fault with most of our 
proceedings, has a good word “for the kindly tolerent 


and amiable Hindu, and their loving wives and 
mothers.” The author of “Kamala’s Letters to her 
Husband,” says by one of his characters: “Though 
it is the policy of our rulers not to interfere in our 
secial and religious matters, it seems to me they 
do so when they choose. Much in our systems 
which may appear intolerable and unreasonable to 


a few, cannot be altered without interfering with the 
very character of our social fabric. There is no com- 
moner fad of our hybrid products of English educa- 
tion than their twaddle about the crueity cf caste.” 

As a fact, at present, the more disagrecable incidents 


of the ceremony of readmission of those who have 
lost caste in England, are being abandoned, and a 
Brahmin of high position recently had his offense 
condoned at the cost of a dinner party to brother 
Brahmins, and a bath in the sacred sea. The caste 
heads are as long-suffering and as pliant as cour 
bishops and archbishops, but they cannot be driven, 


and indiscriminate abuse of their customs and religion 
only stiffens their backs, and encourages a reaction. 

The president of an important (Coconada) social con- 
ference said the other day “that the families who 
put the reform paper programme into practice were 
kept at arm’s length even by the reform associations, 
that there has been no progress in twenty-five vears, 
that among the members of reform associations will 
not be found men of light and leading, that the re- 
formers have been playing with reform, that many 
are losing their faith in reform, and are inclined to 
retrace their steps.” The fact is none of them were 
willing to admit that caste would allow them to talk, 
but not to act. 

The Abbé Dubois “believed caste to be the happiest 
effort of Hindu legislation, solely owing to which 
India did not lapse into a state of barbarism, and 
owing to which she preserved and perfected arts and 
sciences while other nations remained in a state of 
barbarism.” This eminent missionary, in 1816, and 
Sir John Strachey, in 1899, alike urged that between 
caste, customs, and religion, no line can be drawn, 
and the former, with the wisdom of the serpent, 
pointed out that caste, which confines its professors 
to sectariaa, local, and restricted interests,‘ makes 
national life and national action impossible. He also 
allows the Hindus to be kind, over-indulgent parents 
and their women chaste, exacting and obtaining the 
fullest respect. Indeed, as regards their property and 
the custody of their children, I am not sure that 
Hindu women have not greater rights at law than cur 
women at the present day. Sanskrit moral stanzas 
are full of saws on woman’s side, while those in which 
women are decried are no more numerous and not so 
severe as what we read in Greek, Latin, and British 
literature. They say: “Three persons are always 
well received, a brave soldier, a learned scholar, and 
a pretty woman.” 

Even Sir Monier Williams, a scholar of books, who 
looked on modern Indian practice ‘as a disgrace to 
ancient Indian ideals, said: “It is: most surprising 
that unhappy marriages are rare in India.” He had 
the fact there, and his want of experience of the 
people supplied the surprise. He @lso got at the 
truth when he mentioned that “Hindu husbands. do 
not beat their wives, and that women’s influence over 
men is as great as their influence in ‘Europe.” 
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I have seen it suggested in graphic and interesting 
tales purporting to be a picture of Indian life tha 
for Brahmin widows to remarry is no extraordinary 
occurrence. 

That earnest, but temperate reformer, Mr. Dutt, 
one of the most English of Bengalis, though in the 
“Lake of Palms,” he describes by the mouth of one 
of his characters the marriage of a Hindu widow from 
the Hindu standpoint “as a sin, public scandal, g 
madness beyond thought, an act against which the 
Hindu world would turn, as an outrage worse than a 
crime,” yet represents a pious family as sanctioning 
such a marriage by the advice of a holy man, who 
pointed out that the “scriptures,” if the Vedas cor. 
respond with the scriptures, “sanction remarriaze.” 
How far reforming zeal impairs the power of per. 
spective will be obvious, when we learn in one page 
that “social boycotting has lost its horrors in India,” 
and in another that “women of good birth and faniily 


dared not ask the married widow to their feasts and 
ceremonies.” 
The characters portrayed in this valuable and in. 


teresting book could never look without disgust upon 
such advertisements as occasionally appear in the 
Indian press: “Wanted, a young virgin widow, to be 
married to a bachelor of 24, with high prospects; f:ir, 
and good looking; object being reformation; full jar. 
ticulars and personal interview after approval of 
photo; proper party only need apply.” This hariily 
satisfies Hindu standards of modesty, though hard by 
in Burma “Ma Thet hereby informs the public t iat 
Maung Po Min’ is no longer my husband, has no cli im 
to my property, and I will not be responsible for de its 
contracted by the said Maung Po Min’.” 

As to the misery of Indian widows, the reform ng 


Indian press has fastened upon Sister Nivedi'.'s 
(Miss Noble) statement that “the Protestant pn is 
sionaries have misunderstood the matter, and t vat 
the widow is not regarded with aversion and © n- 


tempt; that her position is the result of intensity of 
moral development, and not of its lack.” This is | 


think, a strong presentment of the case, but viol: nt 
and unreasonable condemnation is the rule. 
Sir Richard Temple wrote of Upper India: “!in- 


forced widowhood is not nearly so general as is mse 
out by those who would deduce a moral from Indiin 
manners for the glorification of the habit of rT 
Christians.” 


Take the figures for Hindustan proper, the Nor h 
West or United Provinces. Of the Hindu population 
24 per cent prohibit, and 76 per cent permit and «n- 
courage remarriage of widows, and in all but the very 
highest castes every young widow finds a maie. 
Nearly a century ago, the Abbé Dubois, in ante-e- 


form days, said: “Young widows bear their fate much 
better than might be expected. They are, perfor e 
resigned, and however despised a widow may be, oue 
who remarries is a hundred times more shunned 
by every honest and respectable person, there are fiw 
widows who would not look on a proposal of remur- 


so; 


riage as a downright insult. Nor is the resulting 
immorality as great as might be expected, owing (to 
the chaste and circumspect demeanor of Hindu 
women.” Mr. Beauchamp, the learned editor of 
Dubois, on this remarks, in 1897: “Those few wiio 
brave caste and remarry are invariably outcastec.” 


Sir Madhava Rao pointed out how much less important 
this question is than is often represented, and show d 


that a very small proportion of prohibited widows, 
who are themselves a very small proportion, woud, 
if permitted, remarry. 

There are, however, steps the people can take (o 


improve their marriage customs, and girls under ten 
are already less frequently married; but the late Sir 
Madhava Rao, an advanced thinker and one of thie 
reform party, thought there was as much to deprecate 
as to imitate in our own system. He considered the 
life of a Hindu girl as happy as that of a bird or 
bee, and by no means wanting in the knowledve 
needed for her life, and he thought as well of Hindu 
women, as others do who know them. 

I cannot do better than end by quoting again my 
old friend, who was one of the most distinguished 
Hindus of his generation, and a minister in two grea 
native States. He said: “Many writers on Hindu 
social reform have not clearly understood the existi! 
system, which is the product of long developme! 
nor accurately compared it with other systems, befor 
underrating the advantages and exaggerating the d 
advantages of the Indian system. The great majori 
of the people who retain their religious beliefs a 
social usages, would prefer non-representation to m 
representation by those who have given up those | 
liefs and usages.”—Journal of the Society of Arts. 


ELECTRICITY AND THE FOOD PROBLEM. 


Evectriciry would appear to have something 
common with the forces of plant life and it is ji 
possible that some day the world’s food supply w 
be furnished by its means. Already we know th 
when intense electrical discharges occur in air nit! 
acid is produced which, when neutralized with so 
potash, or lime,. furnishes the indispensable nitra 
for plant life. At the present moment the Falls «f 
Niagara are being utilized in this way. But appa 
ently electricity is capable of producing food su 
stances in a much more direct way than this. Giv: 
carbon, hydrogen, and oxygen in the simple associ 
tion existing in carbonic acid gas and water, the cu 
rent under certain conditions will bring about, accor 
ing to recent researches, a rearrangement of tl! 
elements until at length carbohydrates are obtain: 
It is stated that by merely passing a current 
definite potential through soda water or water i! 
pregnated with carbonic acid gas a series of produc's 
is formed culminating in sugars. First of all 15 
formed oxalic acid, then tartaric acid, next citr 
acid, until at five volts and three amperes gra] 
sugar appears. If these things are true, no more wo!- 
derful or astonishing discovery could be imagine 
Carbonic acid gas and water are abundant enoug 
throughout the whole world and to convert these 
simple substances into complex foodstuffs, for the 
supply of which we have to look to far countries, t 
simply manipulating them with the electric curren’, 
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surely promises to bring about one of the greatest 
revolutions in the history of the world. 

But we have to reckon with nitrogen, the essential 
of the proteid or flesh-forming portions of 
all food. As its Greek derivation implies (ra mp@reia 
pre-eminence ), prcteid is a vital constituent of ali 
food, and it has been said “without proteid we die.” 
possible, then, that proteid will eventually be 
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in life that 
ctraordinary 
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widow from Is it : . ‘ 
scandal, puilt up by electrical means in the Same way as is 
which the carbohydrate? In such case plant life will no longer 
es thang be indispensable to man. Though at present proteid 
sanction ing cannot be constructed directly, yet the production of 
man, who nitrate by electricity is a source of stimulus to the 

synthesizing process of the plant and therefore elec- 
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tricity comes again to our aid in the production of 
food \s to the mineral salts of food, they again are 


1 one page esse! is but, then, of course, chemistry has long 
in India’ since furnished us with material for their production. 
and far ily Ii seems clear that the chemist and physicist are un- 
feasts ea fold Nature's ways with a rapidity which is 

start considering that what they have already 
le and in. achie\< | amounts to saying that given an abundant 

sup! of chalk, air, and water the food problem is 
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FIG. I—HARGRAVE BOX KITE 
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ite Sir 
of the & ex. .cpting perhaps because of the intimate connec- 
recate ff t of the subject with the flying-machine problem. 
dd the @ e are all of us interested in aerial locomotion; 
ird or § al | am sure that no one who has observed with 
vledze § attention the flight of birds can doubt for one mo- 
Hindu & ment the possibility of aerial flight by bodies specifi- 
cally heavier than the air. In the words of an old 

n my writer, “We cannot consider as impossible that which 
lished has already been accomplished.” 
grea | have had the feeling that a properly constructed 
lineu filving-machine should be capable of being flown as a 
istiy kite; and, conversely, that a properly constructed kite 
me! ould be capable of use as a flying-machine when 
efo ; driven by its own propellers. I am not so sure, how- 
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it ‘ er, of the truth of the former proposition as I am 
cts the latter. 

3 Given a kite, so shaped as to be suitable for the 
r ody of a flying-machine, and so efficient that it will 
pe y well in a good breeze (say 20 miles an hour) when 
D1 oaded with a weight equivalent to that of a man and 
. 
£.1 1g 
Se *A communication made to the National Academy of Sciences in 
he Vashington, D. C. April 28, 1903, revised for publication in the National 
cographic Magazine. 





+ See Monthly Weather Review, April, 1899, vol. xxvii, pp. 154-155, and 
piate xi, 
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engine; then it seems to me that this same kite, pro- 
vided with an actual engine and man in place of the 
load, and driven by its own propellers at the rate of 
20 miles an hour, should be sustained in calm air as 
a flying-machine. So far as the pressure of the air is 
concerned, it is surely immaterial whether the air 
moves against the kite, or the kite against the air. 
Of course in other respects the two cases are not 
identical. A kite sustained by a 20-mile breeze pos- 
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has everywhere been stimulated by Hargrave’s ex- 
periments. 

In America, however, the chief stimulus to scien- 
tific kite-flying has been the fact developed by the 
United States Weather Bureau, that importawt infor 
mation could be obtained concerning weather condi- 
tions if kites could be constructed capable of lifting 
meteorological instruments to a great elevation in 
the free air. Mr. Eddy and others in America have 





END VIEW 


FIG. 6—COMPOUND TRIANGULAR KITE 


sesses no momentum, or rather its momentum is equal 
to zero, because it is stationary in the air and has no 
motion proper of its own; but the momentum of a 
heavy body propelled at 20 miles an hour through 
still air is very considerable. Momentum certainly 
aids flight, and it may even be a source of support 
against gravity quite independently of the pressure 
of the air. It is perfectly possible, therefore, that an 
apparatus may prove to be efficient as a flying-machine 
which cannot be flown as a kite on account of the ab- 
sence of vis viva. 

However this may be, the applicability of kite ex- 
periments to the flying-machine problem has for a 
long time past been the guiding thought in my re- 
searches. 

1 have not cared to ascertain how high a kite may 
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be flown or to make one fly at any very great altitude. 
The point I have had specially in mind is this: That 
the equilibrium of the structure in the air should be 
perfect; that the kite should fly steadily, and not move 
about from side to side or dive suddenly when struck 


by a squall, and that when released it should drop 
slowly and gently to the ground without material 
oscillation. I have also considered it important that 


the framework should possess great strength with little 
weight. 

I believe that in the form of structure now attained 
the properties of strength, lightness, and steady flight 
have been united in a remarkable degree. 

In my younger days the word “kite” 
structure of wood in the form of a cross covered with 
paper forming a diamond-shaped surface longer one 
way than the other, and provided with a long tail 
composed of a string with numerous pieces of paper 
tied at intervals upon it. Such a kite is simply a toy. 
In Europe and America, where kites of this type pre- 
vailed, kite-flying was pursued only as an amusement 
for children, and the improvement of the form of 
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taken the Malay tailless kite as a basis for their ex- 
periments, but Prof. Marvin, of the United States 
Weather Bureau; Mr. Rotch, of the Blue Hill Ob 
servatory, and many others have adapted Hargrave’'s 
box kite for the purpose. 

Congress has made appropriations to the Weather 
Bureau in aid of its kite experiments, and a number 
of meteorological stations throughout the United 
States were established a few years ago equipped 
with the Marvin kite. 

Continuous meteorological observations at a great 
elevation have been made at the Blue Hill Observatory 
in Massachusetts, and Mr. Rotch has demonstrated 
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FIG. 9—A. A TRIANGULAR CELL 
B. A WINGED TETRAHEDRAL CELL 


the possibility of towing kites at sea by means of 
steam vessels so as to secure a continuous line of ob 


servations all the way across the Atlantic. 
HARGRAVE'S BOX KITI 


Hargrave introduced what is known as the “cellu- 
lar construction of kites.” He constructed kites com 
posed of many cells, but found no substantial im- 
provement in many cells over two alone; and a kite 
composed of two rectangular cells separated by a 
considerable space is now universally known as “the 
Hargrave box kite.” This represents, in my opinion 
the high-water mark of progress in the nineteenth 
century: and this form of kite forms the starting 
point for my own researches (Fig. 1). 

The front and rear cells are connected together by 
a framework, so that a considerable space is left be- 
tween them. This space is an essential feature of the 
kite; upon it depends the fore and aft stability of the 
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FIG. IO—WINGED TETRAHEDRAL CELLS 


structure was hardly considered a suitable subject of 
thought for a scientific man. 

In Asia kite-flying has been for centuries the amuse- 
ment of adults, and the Chinese, Japanese, and Malays 
have developed tailless kites very .much superior to 
any form of kite known to us until quite récently. 

It is only within the last few years that improve- 
ments in kite structure have been seriously considered, 
and the recent developments in the art have been 
largely due to the efforts of one man—Mr. Laurence 
Hargrave, of Australia 

Hargrave realized that the structure best adapted 
for what is called a “good kite” would also be suitable 
as the basis for the structure of a flying-machine. His 
researches, published by the Royal Society of New 
South Wales, have attracted the attention of the world, 
and form the starting point for modern researches 
upon the subject in Europe and America. 

Anything relating to aerial locomotion has an in- 
terest to very many minds, and scientific kite-flying 





kite. The greater the space, the more stable is the 
equilibrium of the kite in a fore and aft direction, 
the more it tends to assume a horizontal position in 
the air, and the less it tends to dive or pitch like a 
vessel in a rough sea. Pitching motions or oscilla 
tions are almost entirely suppressed when the space 
between the cells is large 

Zach cell is provided with vertical sides; and these 
again seem to be essential elements of the kite con- 
tributing to lateral stability. The greater the extent 
of the vertical sides, the greater is the stability in the 
lateral direction, and the less tendency has the kite 
to roll, or move from side to side, or turn over in the 
air. 

In the foregoing drawing I have shown only neces- 
sary details of construction, with just sufficient frame- 
work to hold the cells together. 

It is obvious that a kite constructed as shown in 
Fig. 1 is a very flimsy affair. I* requires additions to 
the framework of various sorts to give it sufficient 
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strength to hold the aeroplane surfaces in their proper 
relative positions and prevent distortion, or bending 
or twisting of the kite frame under the action of the 
wind. 

Unfortunately the additions required to give rigid- 
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FIG. 12—FOUR-CELLED TETRAHEDRAL FRAME 


ity to the framework all detract from the efficiency of 
the kite: First, by rendering the kite heavier, so that 
the ratio of weight to surface is increased; and, second- 
ly, by increasing the head resistance of the kite. The 
interior bracing advisable in order to preserve the cells 
from distortion comes in the way of the wind, thus 
adding to the drift of the kite without contributing to 
the lift 

A rectangular cell like A (Fig. 2) is structurally 
weak, as can readily be demonstrated by the little 
force required to distort it into the form shown at B. 
In order to remedy this weakness, internal bracing is 
advisable of the character shown at C. 

This internal bracing, even if made of the finest 
wire, so as to be insignificant in weight, all comes 
in the way of the wind, increasing the head resistance 
without counterbalancing advantages. 


TRIANGULAR CELLS IN KITE CONSTRUCTION, 


In looking back over the line of experiments in my 
own laboratory, I recognize that the adoption of a 
triangular cell was a step in advance, constituting in- 
deed one of the milestones of progress, one of the 
points that stand out clearly against the hazy back- 
ground of multitudinous details. 

Fig. 3 is a drawing of a typical triangular-celled kite 
made upon the same general model as the Hargrave 
box kite shown in Fig. 1 

A triangle is by its yery structure perfectly braced 
in its own plane, and in a triangular-celled kite like 
that shown in Fig. 3, internal bracing of any character 
is unnecessary to prevent distortion of a kind analog- 
ous to that referred to above in the case of the Har- 
grave rectangular cell (Fig. 2). 

The lifting power of such a triangular cell is prob- 
ably less than that of a rectangular cell, but the enor- 
mous gain in structural strength, together with the 
reduction of head resistance and weight due to the 
omission of internal bracing, counterbalances any pos- 
sible deficiency in this respect. 

The horizontal surfaces of a kite are those that re- 


1I—ONE-CELLED TETRAHEDRAL FRAME 
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The oblique aeroplane A, for example (Fig. 4), 
may be considered as equivalent in function to the 
two aeroplanes B and ©. The material composing the 
aeroplane A, however, weighs less than the material 
required to form the two aeroplanes B and C, and the 









































FIG. 13—SIXTEEN-CELLED TETRAHEDRAL 
FRAME 


framework required to support the aeroplane A weighs 
less than the two frameworks required to support B 
and C. 

In the triangular cell shown in Fig. 5, the oblique 
surfaces ab, bc, are equivalent in function to the three 
surfaces ad. de, ec, but weigh less. The oblique sur- 
faces are therefore advantageous. 

The only disadvantage in the whole arrangement is 





FIG. 14—FOUR-CELLED TETRAHEDRAL KITE 


that the air has not as free access to the upper aero- 
plane ac, in the triangular form of cell as in the quad- 
rangular form, so that the aeroplane ac is not as effici- 
ent in the former construction as in the latter. 

While theoretically the triangular cell is inferior in 
lifting power to Hargrave’s four-sided rectangular cell, 
practically there is no substantial difference. 
as I can judge from observation in the field, kites con- 
structed on the same general model as the Hargrave 
box kite, but witb triangular cells instead of quad- 
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Triangular cells also are admirably adapted for ¢g 
bination into a compound structure, in which the 
plane surfaces do not interfere with one another. 
example, three triangular-celled kites, tied together y 
the corners, form a compound cellular kite (Fig, 6) 
which flies perfectly well. 

The weight of the compound kite is the sum of thy 
weights of the three kites of which it is composed, an 
the total aeroplane surface is the sum of the surfacy 
of the three kites. The ratio of weight to surfag 
therefore is the same in the larger compound kite y 
in the smaller constituent kites, considered indivig 
ually. 

It is obvious that in compound kites of this chap 
acter the doubling of the longitudinal sticks wher 
the corners of adjoining kites come together is a 
unnecessary feature of the combination, for it is easy 
to construct the compound kite so that one longituddina 
stick shall be substituted for the dupiicated sticks, 

For example: The compound kites A and B (Fig 
7) may be constructed, as shown at C and D, with a¢ 
vantage, for the weight of the compound kite is thug 
reduced without loss of structural strength. In this 
case the weight of the compound kite is less than the 
sum of the weights of the component kites, while the 



































1 
surface remains the same. ya 7 
If kites could only be successfully compounde: ip 
this way indefinitely we would have the curious re tris 


sult that the ratio of weight to surface would diminish 

with each increase in the size of the compound | ite, 
Unfortunately, however, the conditions of stable flight ¢ 
demand a considerable space between the front ind 1 
rear sets of cells (see Fig. 6); and if we increase the , 





diameter of our compound structure without increas. ecu 
ing the length of this space we injure the flying quali- N 
Puz 





So far’ 





FIG. I5—SIXTEEN-CELLED TETRAHEDRAL 
KITE 
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ties of our kite. But every increase of this space in 
the fore and aft direction involves a corresponding 
increase in the length of the empty framework re- 
quired to span it, thus adding dead load to the kite 
and increasing the ratio of weight to surface. 

While kites with triangular cells are strong in a 
transverse direction (from side to side), they are 
structurally weak in the longitudinal direction (fore 
and aft), for in this direction the kite frames are 
rectangular. 











Copyright, 1908, by the National Geographic Magazine. 
Fie. 16.—TETRAHEDRAL KITES. 
B, a four-celied tetrahedral kite. C, a sixteen-celled tetrahedral kite. 


A, a winged tetrahedral cell. 


sist descent under the influence of gravity, and the 

vertical surfaces prevent it from turning over in the 

air. Oblique aeroplanes may therefore conveniently 

be resolved into horizontal and vertical equivalents, 

= is, into supporting surfaces and steadying sur- 
ces, 


rangular, seem to fly as well as the ordinary Hargrave 
form, and at as high an angle. 

Such kites are therefore superior, for they fly sub- 
stantially as well, while at the same time they are 
stronger in construction, lighter in weight, and offer 
less head resistance to the wind. 
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D, a sixty-four-celled tetrahedral kite. 


Each side of the kite A, for example (Fig. 8), re 
quires diagonal bracing of the character shown at B 
to prevent distortion under the action of the wind. 
The necessary bracing, however, not being in the way 
of the wind, does not materially affect the head re 
sistance of the kite, and is only disadvantageous by 
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adding dead load, thus increasing th® ratio of weight 
to surface. 


THE TETRAHEDRAL CONSTRUCTION OF KITES. 

Passing over in silence multitudinous experiments in 
kite construction carried on in my Nova Scotia labora- 
tory, | come to another conspicuous point of advance— 
another milestone of progress—the adoption of the tri- 
angular construction in every direction (longitudinally 
as well as transversely); and the clear realization of 
the fundamental importance of the skeleton of a tetra- 
hedron, especially the regular tetrahedron, as an ele- 
ment of the structure or framework of a kite or flying- 
machine. 

Consider the case of an ordinary triangular cell A 
(Fig. 9) whose cross-section is triangular laterally, 
but quadrangular longitudinally. 

if now we make the longitudinal as well as trans- 
verse cross-sections triangular, we arrive at the form 
of cell shown at B, in which the framework forms 
the outline of a tetrahedron. In this case the aero- 
planes are triangular, and the whole arrangement is 
strongly suggestive of a pair of bird’s wings raised at 

: angle and connected together tip to tip by a cross- 
bor (see B, Fig. 9; also drawings of winged tetrahedral 
cells in Fig. 10). 

\ tetrahedron is a form of solid bounded by four 
triangular surfaces. 

in the regular tetrahedron the boundaries consist 
of four equilateral triangles and six equal edges. In 
the skeleton form the edges alone are represented, 

id the skeleton of a regular tetrahedron is produced 
y joining together six equal rods end to end so as to 

rm four equilateral triangles. 

Most of us no doubt are familiar with the common 

izzle—how to make four triangles with six matches. 
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When a tetrahedtal frame is provided with aero: 
surfaces of silk or other material suitably arrangea, it 
becomes a tetrahedral kite, or kite having the form of 
a tetrahedron. 

The kite shown in Fig. 14 is composed of four 
winged cells of the regular tetrahedron variety (see 
Fig. 10), connected together at the corners. Four 
kites like Fig. 14 are combined in Fig. 15, and four 
kites like Fig. 15 in Fig. 16 (at D). 

Upon this mode of construction an empty space of 
octahedral form is left in the middle of the kite, which 
seems to have the same function as the space between 
the two cells of the Hargrave box kite. The tetra- 
hedral kites that have the largest central spaces pre- 
serve their equilibrium best in the air. 

The most convenient place for the attachment of the 
flying cord is the extreme point of the bow. If the 
cord is attached to points successively further back 
on the keel, the flying cord makes a greater and 
greater angle with the horizon, and the kite flies more 
nearly overhead; but it is not advisable to carry the 
point of attachment as far back as the middle of the 
keel. A good place for high flights is a point half-way 
between the bow and the middle of the keel. 

In the tetrahedral kites shown in the plate (Fig. 16) 
the compound structure has itself in each case the 
form of the regular tetrahedron, and there is no rea- 
son why this principle of combination should not be 
applied indefinitely so as to form still greater combina- 
tions. 

The weight relatively to the wing-surface remains 
the same, however large the compound kite may be. 

The four-celled kite B, for example, weighs four 
times as much as one cell and has four times as much 
wing-surface, the 16-celled kite C has sixteen times 
as much weight and sixteen times as much wing-sur- 
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AERODROME KITE JUST RISING 


INTO THE AIR WHEN PULLED BY A HORSE. 
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Prof. Newcomb shows that where two flying ma- 
chines—or kites, for that matter—are exactly alike, 
only differing in the scale of their dimensions, the 
ratio of weight to supporting surface is greater in 
the larger than the smaller, increasing with each in- 
crease of dimensions. From which he concludes that 
if we make our structure large enough it will be too 
heavy to fly. 

This is certainly true, so far as it goes, and it ac- 
counts for my failure to make a giant kite that should 
lift a man—upon the model of the Hargrave box kite. 


When the kite was constructed with two cells, each 
about the size of a small room, it was found that it 
would take a hurricane to raise it into the air. The 


kite proved to be not only incompetent to carry a load 
equivalent to the weight of a man, but it could not 
even raise itself in an ordinary breeze in which smaller 
kites upon the same model flew perfectly well. I have 
no doubt that other investigators also have fallen into 
the error of supposing that large structures would 
necessarily be capable of flight, because exact models 
of them, made upon a smaller scale, have demonstrated 
their ability to sustain themselves in the air. Prof. 
Newcomb has certainly conferred a benefit upon in- 
vestigators by so clearly pointing out the fallacious 
nature of this assumption. 

But Prof. Newcomb’s results are probably only 
true when restricted to his premises. For models 
exactly alike, only differing in the scale of their dimen- 
sions, his conclusions are undoubtedly sound; but 
where large kites are formed by the multiplication 
of smaller kites into a cellular structure the results 
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Fie. 192.—AERODROME KITE IN 
THE AIR. 
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Fig. 17.—THE AERODROME KITE. 


Give six matches to a friend and ask him to arrange 
them so as to form four complete equilateral triangles. 
The difficulty lies in the unconscious assumption of 
the experimenter that the four triangles should all 
be in the same plane. The moment he realizes that 
they need not be in the same plane the solution of the 
problem becomes easy. Place three matches on the 
table so as to form a triangle, and stand the other 
three up over this like the three legs of a tripod stand. 
The matches then form the skeleton of a regular tetra- 
hedron. (See Fig. 11.) 

A framework formed upon this model of six equal 
rods fastened together at the ends constitutes a tetra- 
hedral cell possessing the qualities of strength and 
lightness in an extraordinary degree. 

It is not simply braced in two directions in space 
like a triangle, but in three directions like a solid. If 
I may eoin a word, it possesses “three-dimensional” 
strength; not “two-dimensional” strength like a tri- 
angle, or “one-dimensional” strength like a rod. It is 
the skeleton of a solid, not of a surface or a line. 

It is astonishing how solid such a framework ap- 
pears even when composed of very light and fragile 
material; and compound structures formed by fasten- 
ing these tetrahedral frames together at the corners 
so as to form the skeleton of a regular tetrahedron on 
a larger scale possess equal solidity. 

Fig. 12 shows a structure composed of four frames 
>» Fig. 11, and Fig. 13 a structure of four frames like 

g. 12. 


face, and the 64-celled kite D has sixty-four times as 
much weight and sixty-four times as much wing sur- 
face. The ratio of weight to surface, therefore, is the 
same for the larger kites as for the smaller. 

This, at first sight, appears to be somewhat incon- 
sistent with certain mathematical conclusions announc- 
ed by Prof. Simon Newcomb in an article entitled “Is 
the Air-Ship Coming?” published in McClure’s Maga- 
zine for September, 1901—conclusions which led him 
to believe that “the construction of an aerial vehicle 
which could carry even a single man from place to 
place at pleasure requires the discovery of some new 
metal or some new force.” 

The process of reasoning by which Prof. Newcomb 
arrived at this remarkable result is undoubtedly cor- 
rect. His conclusion, however, is open to question, 
because he hasS drawn a general conclusion from re- 
stricted premises. He says: 

“Let us make two flying-machines, exactly alike, 
only make one on double the scale of the other in all 
its dimensions. We all know that the volume, and 
therefore the weight, of two similar bodies are pro- 
portional to the cubes of their dimensions. The cube 
of two is eight; hence the large machine will have 
eight times the weight of the other. But surfaces 
are as the squares of the dimensions. The square of 
two is four. The heavier machine will therefore ex- 


pose only four times the wing surface to the air, and 
so will have a distinct disadvantage in the ratio of 
efficiency to weight.” 


Fie. 20.—FLOATING KITE. 
are very different. My own experiments with com- 
pound kites composed of triangular cells connected 
corner to corner have amply demonstrated the fact 


that the dimensions of such a kite may be increased 
to a very considerable extent without materially in- 
creasing the ratio of weight to supporting surface; 
and upon the tetrahedral plan (Fig. 16) the weight 
relatively to the wing-surface remains the same how- 
ever large the compound kite may be. 

The indefinite expansion of the triangular construc- 
tion is limited by the fact that dead weight in the 
form of empty framework is necessary in the central 
space between the sets of cells (see Fig. 6), so that 
the necessary increase of this space when the dimen- 
sions of the compound kite are materially increased— 
in order to preserve the stability of the kite in the air 
—adds still 'more dead weight to the larger structures. 
Upon the tetrahedral plan illustrated in Figs. 14, 15, 
16, no necessity exists far empty frameworks in the 
central spaces, for the mode of construction gives 
solidity without it. 

Tetrahedral kites combine in a marked degree the 
qualities of strength, lightness, and steady flight; but 
further experiments are required before deciding that 
this form is the best for a kite, or that winged cells 
without horizontal aeroplanes constitute the best ar- 
rangement of aero-surfaces 

The tetrahedral principle enables us to construct 
out of light materials solid frameworks of almost any 
desired form, and the resulting structures are admi- 
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rably adapted for the support of aero-surfaces of any 
desired kind, size, or shape (aeroplanes or aerocurves, 
etc., large or small) 

In further illustration of the tetrahedral principle 
as applied to kite construction, I show in Fig. 17 a 
photograph of a kite which is not itself tetrahedral in 
form, but the framework of which is built up of tetra- 
hedral cells 

This kite, although very different in construction 
and appearance from the aerodrome of Prof. Langley, 
which I saw in successful flight over the Potomac a 
few years ago, has yet a suggestiveness of the aero- 
drome about it, and it was indeed Prof. Langley’s appa- 
ratus that led me to the conception of this form 

The wing surfaces consist of horizontal aeroplanes, 
with oblique steadying surfaces at the extremities 
The body of the machine has the form of a boat, and 
the superstructure forming the support for the aero- 
planes extends across the boat on either side at two 
points near the bow and stern. The aeroplane surfaces 
form substantially two pairs of wings, arranged drag- 
on-fly fashion 

The whole framework for the boat and wings is 
formed of tetrahedral cells having the form of the 
regular tetrahedron, with the exception of the diagonal 
bracing at the bottom of the superstructure; and the 
kite turns out to be strong, light, and a steady flyer 

I have flown this kite in a calm by attaching the 
cord—in this case a Manila rope—to a galloping horse. 
Fig. 18 shows a photograph of the kite just rising 
into the air, with the horse in the foreground, but the 
connecting rope does not show F 19 is a photo- 
graph of the kite at its point of greatest elevation, but 
the horse does not appear in the picture. Upon releas- 
ing the rope the kite descended so gently that no 
damage was done to the apparatus by contact with the 
ground 

Fig. 20 shows a modified form of the same kite, in 
which, in addition to the central boat, there were two 
side floats, thus adapting the whole structure to float 
upon water without upsetting 





An attempt which almost ended disastrously, was 
made to fly this kite in a good sailing breeze, but a 
squall struck it before it was let go. The kite went 
up, lifting the two men who held it off their feet 


Of course they let go instantly, and the kite rose stead- 
ily in the air until the flying cord (a Manila rope 
. inch diameter) made an angle with the horizon of 


about 45 deg. when the rope snapped under the strain 
Tremendous oscillations of a pitching character en 
sued; but the kite was at such an elevation when 


the accident happened, that the oscillations had time 
to die down before the kite reached the ground, when 
it landed safely upon even keel in an adjoining field 
and was found to be quite uninjured by its rough ex- 


pe rience 
Kites of this type have a much greater lifting power 
than one would at first sight suppose. The natural 


assumption is that the winged superstructure alone 
supports the kite in the air, and that the boat body 
and floats represent mere dead-load and head resist- 
ance But this is far from being the case. Boat 
shaped bodies having a V-shaped cross-section are 
themselves capable of flight and expose considerable 
surface to the wind I have successfully flown a 
boat of this kind as a kite without any superstructure 
whatever, and although it did not fly well, it certainly 
supported itself in the air, thus demonstrating the 
fact that the boat surface is an element of support 
in compound structures like those shown in Figs. 17 
and 20 

Of course the use of a tetrahedral cell is not limited 
to the construction of a framework for kites and fly- 
ing-machines It is applicable to any kind of structure 
whatever in which it is desirable to combine the quali- 
ties of strength and lightness. Just as we can build 
houses of all kinds out of bricks, so we can build 
structures of all sorts out of tetrahedral frames, and 
the structures can be so formed as to possess the same 
qualities of strength and lightness which are character- 
istic of the individual cells I have already built a 
house, a framework for a giant wind-break, three or 
four boats, as well as several forms of kites, out of 
these elements 

It is not my object in this communication to de- 
scribe the experiments that have been made in my 
Nova Scotia laboratory, but simply to bring to your at- 
tention the importance of the tetrahedral principle in 
kite construction 

[Dr tell’'s article is followed by an appendix of 
over seventy illustrations of kites and structures used 


by Dr. Bell Ep.] 
[Continued from Supriement No. 1431, page 22927.) 
ON ELECTRONS.* 
By Sir Oniver Lover, F.R.S., Vice-President. 
Part V 


DETERMINATION OF rit MASS OF AN ELECTRON 


So far, all the measurements quoted have resulted 
in a consensus of certainty respecting our knowledge 
of e/m for gaseous conduction and radiation; and the 
measurements made on the cathode rays in a Crookes 
tube, or near a plate leaking in ultra-violet light, have 
likewise given us a knowledge of their velocity, and 
shown that it is about one-thirtieth of the velocity of 
light, more or less, according to circumstances But 
so far no direct estimate has been made of either e or 
m separately. The difficulty of making these measure- 
ments is great, because we are dealing with an aggre- 
gate of an enormous and unknown number of these 
bodies. It would not be difficult to make a determina- 
tion of the aggregate mass of a set of projectiles, say 
Nm, where N is the number falling on a target in a 
given time, by means of the heat which the blow gen- 
erates; or better, perhaps, by the momentum which 
they would impart to a moving arm after the fashion 
of a ballistic pendulum, provided their velocity, a. 
were known, as in this case it is. The aggregate en- 
ergy, “%Nmu*, or the aggregate momentum, N m u, 
could thus be found; but how is m to be separated 
from N? 

Again, if the particles are coliected in a hollow ves- 


* Excerpt from a paper read before the Inetitution of Electrical Engi- 
neers and publiehed in the Journal of Proceedings of the Institution. 
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sel attached to an electrometer of known capacity, it 
is not difficult to estimate the total quantity of electri- 
city which enters the vessel in a given time, that is to 
say, to determine Ne; but, again, how are we to dis- 
criminate e from N? 

We may consider the following quantities experi- 
mentally determined, by researches carried on at the 
Cavendish laboratory and elsewhere and so far already 
described or indicated: 

e/m 
u 
Noe 
Nm 

See ante, Part III., for measurements of these quan- 
tities for the case of cathode rays.* 

Another thing that is comparatively easy to deter- 





Fig. 4.—THIS FIGURE CORRESPON Ds CLOSELY 
WITH Fie. 2, Part I1Il, ONLY THAT A LAYER 
OF WATER REPLACES THE WIRE GAUZE. 
THE VESSEL WAS ATTACHED TO THE 
EXPANSION APPARATUS Fig. 38. 


mine, especially in such cases as leak from a negative 
surface under the action of ultra-violet light, or the 
conductivity of air induced by the impact of Réntgen 
rays, is the total current transmitted, viz., the quantity 
Neu the quantity of electricity conveyed per second. 
Measurements of this quantity have been made not 
only by Lenard? and Righit and Thomson,§ but in 
various gases by Rutherford,|| now professor at Mont- 
real; by Beattie and de Smolan at Glasgow, by Zel- 
eny,** of Minnesota, by McClelland}+ on hot gases 
from flames, and by McLennan,tt of Toronto. 

Prof. Zeleny in particular measured the velocity by 
a safe and direct method of making the particles fly 
against a wind down a tube, and observing the rate of 
the current of air which was just able to withstand 
their progress, these measurements constituting a 











A ie the vesse! in which the fog is formed whose rate of fall is to be meas- 
ured by Mr. Wileon’s method as used by him for the 1onization pro- 
duced by X-rave. The vessel A. containing some water, is in com- 
munication with a veesel C through the tube B. Inside C is a thin 
walled test-tube P, which serves as a piston. JD is an India-rubber 
stopper cloving the end of tube C. A glass tube connects the inside of 
the test-tube P with a espace HK. This space may be put in connection 
with an exhausted space F through the tube H. The end of the tube 
Hi. inside the space EK, is ground flat, and is closed by an India-rubber 
stopper J, which is kept pressed agamst the tude H by means of a 
spiral spring. The stopper / is fixed to a rod K; by pulling the rod 
down smartly the pressure inside the test-tube is lowered, and the 
piston P falls rapidly until it strikes against the India-rubber stopper 
D. The falling of the piston causes the gas in A to expand; the 
tubes R and S are for the purpose of regulating the initial preseure. 
Before an expansion the piston P ix raised by a trifling amount of air 
introduced through T, and the clip § is closed. Then, when every- 
thing is ready, K is pulled, and the cloud forme in A. 





satisfactory confirmation of Thomson’s and Ruther- 
ford’s more indirectly inferred results. 

If only it were now possible to count the corpuscles 
or electrons, to determine the number N which are 
started into existence, or which enter the hollow ves- 
sel, or which take part in conveying the current in 
the case of a leak by ultra-violet light, we should no 
longer have to guess at the actual value of e and of m 
separately, but should have really determined them. 


* J.J. Thomeon. Phil. Mag., October, 1897, 

+ Wied. Ann., vol. 6. p. 253. 

t Rend. della R. Accad. dei Lincei, May, 1896. 
§ Phil. Mag., November, 1896. 

| Thid., November, 1896, and April, 1897. 

€ Ibid., June, 1997. 
** Tbid.. July, 1898. 
++ Ibid., July, 1898. 

tt Phil, Trans., vol. 195, p. 49, 1890, 
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This brilliant research has actually been carried out 
by Prof. J. J. Thomson, by means of a method partly 
due to Mr. C. T. R. Wilson, supplementing a fact dis 
covered by Mr. Aitken, and interpreted in the light of a 
hydrodynamic theorem arrived at long ago by Sir 
George Stokes. 

I must be excused for waxing somewhat enthusi 
astic over this matter; it seems to me one of the most 
brilliant things that has recently been done in experi 
mental physics. Indeed I should not take much urging 
to cancel the “recently” from this sentence; save that 
it is never safe for a contemporary to usurp the func 
tion of a future historian of science, who can regard 
matters from a proper perspective. 

The matter is rather long to explain from the be 
ginning, and I must take it in sections. 

Aitken and Cloud Nuclei. 

First of all, Mr. John Aitken, of Edinburgh, dis 
covered in 1880 that cloud or mist globules could not 
form without solid nuclei, so that in perfectly clear and 
dust-free air aqueous vapor did not condense, and 
mist did not form. 

Without solid surfaces, in clear space, vapors could 
become supersaturated; but the introduction of a nu 
cleus would immediately start condensation, and ac 
cording to the number of nuclei, or condensation cent 
ers, so will be the number of cloud globules formed. 

Every cloud or mist globule is essentially a minute 
raindrop, not floating in the least, but falling through 
the air—falling slowly because it is of such insignifi 
eant weight and is moving in a resisting medium— 
but falling always relatively to the air. A cloud may 
readily be carried up by a current of air, but that is 
only because the air is moving up faster than the 
drops are trickling down through it. No motion of 
the air disturbs the relative falling motion; the abso- 
lute motion with reference to the earth’s surface is the 
resultant of the two. 

The fact that nuclei are required for mist precipita 
tion can be proved by filtering them out with cotton 
wool, and finding that as the nuclei get fewer the mist 
condensation differs in character becoming ultimately 
what is callea4 a Scotch mist, such as forms in fairly 
clean air; where since the dust particles are compara 
tively few, the centers of condensation are few also, 
and accordingly each has to condense a considerable 
amount, so that the drops are bigger, and not nearly so 
close together; wherefore they fall quicker like very 
fine rain. In perfectly clean elaborately-filtered air 
the dew point may be passed without any vapor cen 
densing, and the space will remain quite transparent 
in spite of its being supersaturated with vapor. 

The reason for this effect of, and necessity for, nuclei 
is well known in the light of Lord Kelvin’s theory con- 
cerning the effect of curvature on surface tension, be 
cause the more a liquid surface is curved the more it 
tends to evaporate, and an indefinitely convex surface 
would immediately flash off into vapor. Consequently 
an infinitesimal globule of liquid cannot exist; vapor 
can only condense on a surface of finite curvature, such 
as is afforded by a dust particle or other body con- 
sisting of a large aggregate of atoms. For.it must be 
remembered that a single grain of lycopodium powder 
contains about a trillion atoms, and a dust particle 
big enough to condense vapor need not consist of more 
than a billion, or perhaps not more than a million 
atoms, and need by no means be big enough to be vis- 
ible. It is, however, material enough to be stopped by 
a properly packed cotton-wool filter. 

J. J. Thomson and Electrical Nuclei. 

In 1888 it was shown by J. J. Thomson, in his book 
“Applications of Dynamics to Physics and Chemistry,” 
p. 164, that electrification of a body would partially 
neutralize the effect of curvature, and so assist the 
condensation of vapor on a convex surface. 

Consider a drop of liquid, or a soap-bubble; the effect 
of the convexity of the surface is to give a radial com 
ponent of surface tension inward, causing an increased 
pressure internally. The effect of electrification is 
just the opposite; it causes a direct pressure outward, 
which goes by the name of the electric tension. 

They are differently affected by the size of the glob- 
ule; hence at some size or other they must balance, 
and such an electrified convex surface will behave as 
if it were unelectrified but flat. Accordingly vapor 
which would refuse to condense on an ordinary convex 
surface, until far below the dew point, will begin to 
condense on it, if sufficiently electrified, the instant 
the dew point is reached. 

The critical size at which the ionic charge enables 
a sphere of water to act, as regards condensation, as 
if it were flat, can be reckoned by equating the pres- 
sure to the tension. 

This is proved to be of atomic magnitude, so that 
ions can condense vapor; and anything smaller which 
possesses the same charge can condense it still more 
easily. 

In moist air, therefore, it would appear (parentheti- 
cally) as if electrons could hardly exist isolated, but 
must be associated with at least an atomic mass of 
matter. 

Accordingly an electric charge assists vapor to con 
dense; and a sufficient electric charge might cause it 
to condense on quite a small body—as small even as 
an atom, or smaller. Hence in the presence of electri 
fied ions or electrons, dust particles are not necessary 
for condensation. Vapor may condense on these elec- 
trical nuclei without the need for solids of finite curva- 
ture. The electrical nuclei cannot be filtered out by 
cotton wool; they will exist or can be produced in 
dust-free air. No doubt if they are passed through a 
great amount of metal gauze they may be diminished 
in number, but they are not easy to get rid of excent 
by their own diffusion, which does ultimately enable 
them to pair off or to migrate to the sides of the ves 
sel. They can be got rid of, most easily, however, by 
electrolyzing the air, that is to say, by supplying elec- 
trodes maintained at a few volts difference of potential 
They will then immediately make a procession, as in 
electrolysis, only with much greater speed, because 
their motion is much less resisted or interfered with 
by chance collisions; so they will soon reach and cling 
to their respective electrodes, and in that case again 
no true mist can form. 

While ions or electrons are present in considerable 
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numbers a thick mist will form whenever the space is 
saturated with vapor, but it will be a mist of different 
appearance from the slight rain-like condensation 
which may be seen forming round the few residual 
dust particles. The mist globules will usually be of 
uniform size, and some estimate of that size can be 
roughly attempted by the diffraction colors which can 
be seen if a point of light is looked at through the 
mist; not, however, a very easy plan of making a trust- 
worthy estimate. 

Electrical nuclei can be produced in various ways— 
by anything, in fact, which dissociates the air or which 
fills it with ions. Some are produced by the splashing 
and spray of water; some are given off from flames, 
md from red-hot bodies; they are produced in con- 

erable numbers when Rintgen rays travel through 

they can be given off by radio-active substances 
like uranium; and they are easily emitted by a nega- 
ly-charged metallic surface exposed to ultra-violet 
licht. 
Wilson and Metrical Cloud Condensation. 


\ir. C. T. R. Wilson, in his study at the Cavendish 
|. .voratory of cloud formation under the influence of 
tgen rays and by other methods, devised a plan 
precipitating a definite and known quantity of 
eous vapor in a visible form. This was done by an 
angement for making a sudden or adiabatic expan- 

n of saturated air, and making it to a carefully 
isured amount. The apparatus employed is shown 
Fig. 3. 

One test-tube moving inside another is employed as 
istor, and by a certain arrangement the piston was 
bled to drop with great suddenness and thus to 
duce a measured small exhaustion in the reservoir 
taining the gas under experiment, saturated as it is 
th vapor, and supplied with electric nuclei. The 
st at once formed, and the drops began to fall slow 
as usual. Mr. Wilson tried to get an estimate of 
ir size from the colors, but it was difficult and un- 
isfactory. If the size had been known, their num- 
would have been known, too, because the measured 
ount of expansion had produced a known fall of 
iperature below the dew point, and so had condensed 
nown amount of aqueous vapor, which would be dis- 
buted equally among all the equal globules. 

{t occurred to J, J. Thomson that a better estimate 
size could be made by observing their rate of fall- 

which is a thing not difficult to observe since 

y all fall together, being all of the same size. In 
y mist formed in a bell-jar it is easy to watch it 

itling down, by watching its fairly definite upper 
iface, a clear space being left above it which gradu- 

y increases in thickness as the cloud falls. The 

te of movement of the top of the cloud will give the 

te of falling of the individual globules of which it 
composed. And this brings us to the next section. 


Prof. Stokes and Falling Spheres. 


Many years ago, in 1849, Sir George G. Stokes* dis- 
issed the motion of solids through fluids, and among 
hers of a sphere moving through a viscous fluid 
rged by its own weight. It is a familiar fact that 
irge bodies fall through air or water or any resisting 
sedium more quickly than small ones of the same 
hape. Thus, coarse sand settles down through water 

uicker than fine sand, and the finest powder takes a 
very long time to settle; in fact this difference of the 
ate of falling is used as a practical process of separ- 
iting granular materials into sizes, and is called levi- 
gation. 

So it is in air; large raindrops fall violently, small 
aindrops fall gently, and mist globules hardly fall at 
ill—fall so slowly that their motion is difficult to ob- 
erve; but the same law governs all so long as the 
motion is not too violent, or so long as the falling body 
has no edges such as will cause eddies during the fall. 
\ sphere falling slowly, controlled by viscosity alone 
without waves or eddies, is the simplest case. It soon 
reaches what is called a terminal velocity—the speed 
at which the viscous resistance exactly balances its 
weight. At this speed it is subject to zero resultant 
force, so it simply obeys the first law of motion and 
moves at a constant speed,+ which was calculated by 
Sir George Stokes, and a simple formula was obtained 
ziving the connection between the rate of fall of a 
raindrop and its size. By observation of this speed, 
therefore, knowing the viscosity of air, it is possible 
to calculate the dimensions of the falling drops. 


J. J. Thomson's Experiment of Counting. 


We have now all the materials ready for under- 
standing the experiment to be performed,t so as to 
count the ions which are produced in air under the 
impact of Réntgen rays, or when there are electrons 
to be counted which have been produced from a 
negatively electrified surface illuminated with ultra- 
violet light. The apparatus for the latter is depicted 
in Fig. 4. A clean zine surface in vacuo, faced by a 
piece of wire gauze through which the light could shine 
on it, and by a window of quartz which makes the 
vessel air tight, so that it might be exhausted and 
yet allow the ultra violet light to pass, was employed 
as shown in Fig. 2 ante; the present arrangement is 
similar except that a water surface replaces the 
gauze, 

The rate of leak which gives the current N e u is de- 
termined by connecting the water and the zinc plate 
to the terminals of an electrometer, the zine plate 
being kept negative by means of a battery of a suffi- 
cient number of cells 

And now, supplying this apparatus with the adiabatic 
expansion appliances of C. T. R. Wilson shown in 
Fig. 3 above, metrical condensation can be produced, 
a mist will form, and the rate of its fall can be ob- 
served; whence by Stokes’s theorem the size of each 
globule is known: the quantity of water which had 
gone to form globules is known from the measured 
amount of expansion, by a process the details of which 
i will not give here; and so the number of such 
globules, and therefore the number of their condensa- 
tion-centers or nuclei or ions, can be determined. 

The number of drops found in a certain experiment 


* Camb. Trans. Phil. Soc, ix, 48, 
+ Cf. Nature, vol. 31, p. 266. 
¢ Phil, Mag., December, 1898, and December, 1899, 
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by this means was about 30,000 to the cubic centi- 
meter, the total quantity of water which went to form 
them being about the two-hundredth part of a milli- 
gramme. 


Result. 


The result of the execution of this ingenious count- 
ing process is that the absolute charge and the abso- 
lute mass of an electron are at length directly deter- 
mined. 

The electric charge comes out, as suspected, in all 
cases, the regular ionic charge, of the order of magni- 
tude 3 X 10-" electrostatic, or 10-" electromagnetic 
units; hence m comes out for positive carriers and for 
ions the appropriate mass of the atoms present. In 
some cases the masses are greater than this and rep 
resent molecular aggregates. But for the negative 
carriers set free by ultra-violet light, and for the other 
cases where e/m = 10", the masses come out definitely 
of the order 10-* gramme; or about 1-700 part of the 
smallest and lightest previously known quantity of 
matter, viz., an atcm of hydrogen 

The existence of masses smaller than atoms was 
thus experimentally demonstrated, and a discovery 
was clinched of epoch-making importance. 

(To be continued.) 


THE MYSTERY OF RADIO-ACTIVITY. 

Since Becquerel discovered that uranium and its 
compounds gave off continuously some form of radia- 
tion capable of making an impression on a_photo- 
graphic plate, and deviable by a magnetic field, a 
great deal of attention has been devoted by physicists 
to the study of the radio-activity of matter, and new 
and much more intensely radio-active substances have 
been discovered. It has been shown that temporary 
radio-activity can be con:municated to bodies in which 
the property is not inherent, and that this excited 
radio-activity is very widely spread in nature, a cir- 
cumstance which may yet lead to the explanation of 
many of the hitherto inexplicable phenomena of at- 
mospheric electricity. 

The explanation of radio-active phenomena is inti 
mately connected with the new electron theory. At 
first, indeed, it was supposed that the Becquerel rays 
were simply a spontaneous discharge of negative elec- 
trons from the radio-active substance, and, conse- 
quently, that they were identical with cathode rays 
But further investigation has shown that their com- 
position is by no means so simple as this hypothesis 
would imply. Cathode rays consist of a stream of 
negatively charged particles, or electrons, of very much 
smaller mass than the smallest atom, and the cathode 
rays as this theory would lead us to expect, are easily 
deflected by a transverse magnetic field. Now it has 
been found that only a part of the radiation from 
uranium is deviable by a magnetic field, so we are 
forced to the conclusion that there is something more 
in these rays than a stream of negative electrons. 

The presence of cathode rays among the Becquerel 
rays would lead us to predict that Réntgen rays would 
be found to be a constituent of the non-deviable rays 
emitted by radio-active bodies. The usual method of 
producing Réntgen rays is by the impact of cathode 
rays upon the matter of the anti-cathode. The elec- 
trons discharged by the radio-active bodies are not 
likely to get clear without a considerable amount of 
collision with the atoms through which they pass to 
the surface. These collisions would give rise to 
téntgen rays. Now Réntgen rays are characterized 
by their non-deviability in the magnetic field, and by 
their great penetrating power, and Sir William 
Crookes, in a paper read before the Royal Society on 
March 19, has, by means of these characteristics, dem 
onstrated their presence in the radiation from radium, 
the most powerful of all known radio-active substances 
When a platinum wire dipped in nitrate of radium was 
brought near a platino-cyanide of barium screen, scin- 
tillations or splashes of light were observed when the 
screen was examined by a microscope. Sir William 
Crookes attributes these scintillations to the impact 
of electrons discharged from the radium. There was 
also on the -screen a general luminosity which un- 
doubtedly was due to Réntgen rays, because when 
mica or aluminium foil was interposed the scintilla- 
tions were arrested, but the general luminosity on the 
screen was not affected. 

It remains to be considered whether there is any 
other constituent present in Becquerel rays, in addi- 
tion to cathode rays and Réntgen rays. Of the pres 
ence of one other constituent, undoubted proof has 
been given by Mr. E. Rutherford and others. The 
following is Rutherford’s analysis of the radiation 
emitted by radium (Phil. Mag., vol. v., p. 177, Feb- 
ruary, 1903); (a) rays (non-deviable) with a pene- 
trating power represented by .0005 cm. of aluminium; 
(8) rays (deviable) with penetrating power equal to 
05 em. of aluminium; (y) rays (non-deviable) with 
penetrating power equal to 8 cm. of aluminium. The 
(8) rays are cathode rays, and the ( y) rays are 
Réntgen rays, but what are the (a) rays? Though 
the (a) rays are not deviable with magnetic fields of 
moderate strength, Rutherford has succeeded with a 
very powerful magnetic field in effecting a measurable 
deviation. The deviation, however, is in the opposite 
direction to the deviation of the ( #) rays, showing 
that the electric charge of the particles in the (a) rays 
must be positive. The small amount of the deviation 
of the (a) rays also points to the conclusion that 
their mass is much greater than the mass of the par- 
ticles in the (f) rays. The ratio of their mass m, 
to their electric charge e, has been calculated by Ruth- 

m 1 


erford as being approximately _= . 
e 6x 10° 


Now 





m 1 
— for the hydrogen atom is about ~—~, but for the 
e 10 
1 
electron it is about ——. Everything, therefore, points 
19 
to the conclusion that the (a) rays consist of a stream 
of atoms with a positive electric charge. This may be 
termed the positive ion, as it corresponds to the part 
of the molecule which travels toward the cathode in 
electrolysis, or it may be termed the positive electron, 
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as it corresponds to the positive atom which com- 
bines with a negative electron to form a neutral or 
nearly neutral combination. The larger size of the 
particles in the (a) rays gives a satisfactory explana 
tion of their low penetrating power. They cannot 
pass through between the atoms, even of a gas, without 
a much greater chance of collision than the relatively 
much smaller negative electrons. 

One of the most remarkable properties of Becquerel 
rays, a property which they share with cathode rays 
and Réntgen rays, is the power of dissociating or 
ionizing the molecules of a gas and thereby increasing 
its conductivity. It is by means of this property that th« 
exact quantitative analysis of Becquerel radiation has 
been carried out. The strength of the radiation is meas 
ured by the number of molecules which it dissociates 
and as an electric current is only possible where 
the elements of a dissociated molecule are present to 
act as carriers, the number of the dissociated ele- 
ments can be very exactly measured by a sensitive 
electric current meter. The most suitable instrument 
has been found to be the quadrant electrometer, and 
the current is measured by noting the speed at which 
the needle moves as the instrument is charged. Ruth 
erford considers that, in the case of the Becquerel 
rays, by far the greatest part of the ionization of the 
surrounding gas is effected by the (a) rays, i.e., by 
the positively charged atoms, positive electrons, or 
whatever they may be called. The (a) rays appear to 
be identical with the Canal Strahlen of Goldstein. 

This analysis of the Becquerel radiation into three 
distinct kinds of rays which can be identified with 
forms of radiation already known, does not, however, 
bring us to the end of the mystery of radio-activity 
Rutherford (Phil. Mag., 1900, pp. 1 and 161) discoy 
ered that in addition to a straight line radiation, com 
pounds of thorium gave off an emanation which be 
haved like a neutral gas, but was itself radio-active 
and had the power of exciting temporary radio-activity 
in all surrounding bodies with which it came in 
contact. This emanation could be passed through 
white hot tubes, bubbled through acids, or filtered 
through cotton wool without losing any of its remark 
able properties. Curie showed, shortly after, that 
radium gave out a similar emanation Polonium and 
uranium, however, give out no emanation If one o 
the bodies surrounding the emanation has a negatiy 
electric charge, the whole of the excited radio-activity 
will be confined to its surface. This experiment sug 
gests that the emanation may consist of positive ions 
or electrons. This hypothesis, however, is upset by the 
fact that the emanation of radium persists for weeks 
though exposed to a strong electric field. The emana 
tion appears to act by withdrawing negative electrous 
from the molecules of air, and thus leaving positiv« 
oxygen electrons which are drawn by the electric field 
on to the negatively-electrified surface A layer of 
positive electrons on a surface attracts and projects 
negative electrons from beneath the charged surface, 
and thus excites a radio-activity consisting of p) 
rays. 

Elster and Geitel have shown that if a wire is main 
tained at a high negative potential for several hours, it 
becomes temporarily radio-active. Here again the at 
traction of the negative charge on the wire has led 
to the formation of a coating on the wire of positive 
electrons attracted from the surrounding atmosphere. 
Now, it has long been known that the earth has a 
strong negative charge of electricity, and we should 
consequently expect to find that the surface of the 
earth is radio-active, and also that the radio-activity 
would be strongest where the negative potential grad 
ient is steepest—i.e., over projections and points on 
the earth’s surface. Experiment has already demon 


strated the truth of this surmise In mountainous 
regions the radio-activity has been found to be greate! 
than in the plains; the points of lightning rods and 
leaves of trees have also been found to be strongly 
radio-active. Since radio-activity means dissociation 


and increased conductivity of the air, the important 
bearing of this discovery on the phenomena of at 
mospheric electricity is evident. 

Whatever the emanation may be, it behaves like a 
gas whose atoms have no chemical affinity and no 
electric charge. Rutherford considers that it may be 
a gas of the argon famiiy, and from its rate of dif 
fusion he has estimated that the atomic weight of the 
radium emanation lies somewhere between 40 and 
100. Now, the atomic weight of radium has been 
estimated by Curie as 225, and from this we must 
infer that the emanation must be of an entirely dif 
ferent material from the radium from which it 
emanates. 

There is every reason for believing that radio 
active substances have been discharging positive and 
negative electrons and Réntgen rays into space for 
ages, and there is no sign of any diminution in the 
amount of energy which they give out Physicists 
imbued with the doctrine of the conservation of energy, 
have tried in vain to discover where the radio-active 
furnace gets its constant supply of fuel It was long 
supposed that the quantity of energy given out was 
so minute that even if the supply of intrinsic energy 
in the molecules was small, no change would be per 
ceptible except after the lapse of long intervals of 
time. But some recent experiments by MM. Curie and 
Laborde (Comptes Rendus, March 16, 1903) have 
shown that the amount of energy given out by a 
gramme of radium amounts to as much as 100 gramme 
calories per hour. This would be equivalent to raising 
a 100-pound weight through a height of 3 feet per 
hour, and a gramme atom of radium would develop 
per hour as much heat as a gramme atom of hydrogen 
in combining with oxygen. It is hardly conceivable 
that a constant supply of energy of such magnitude 
could be kept up without taking in fresh energy from 
the outside. 

Sir William Crookes accounts for the supply of 
energy by supposing that the radium atom has the 
power of absorbing the energy of the more rapidly 
moving particles of the atmosphere, and thus gets over 
the difficulty by endowing the radio-active atoms with 
the superhuman powers of Maxwell's “demons.” 
Rutherford thinks the energy is derived from the 
shrinkage of the atom, much as the energy of volcanic 
eruptions is derived from the shrinkage of the earth. 
This would imply a transmutation into some other 
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material, and Curie objects to this that the spectro- 
scope has given no indication of such a change after 
an interval of several years. Curie himself thinks that 
radium utilizes an external energy of an unknown 
nature. Evidently we are yet a long way from a com- 
plete solution of the mystery of radio-activity—The 
Electrical Review (London). 


PARASITIC HYMENOPTERA. 


NATURE is not perfect any more than is man. No 
group of animals shows this better than that of the 
Hymenoptera. The majority of these insects might 
serve as an emblem of labor and ingenuity. Always 
in motion, they exhibit a feverish activity in the con- 
struction of their nests and in storing up food. But, 
among them, there are a certain number that, doubt- 
less through laziness or incompetence, have lost the 
habit of working and have became parasites. Such 
Hymenoptera do not differ from other and more enter- 
prising species, and, if they desired to, might work 
as well as the latter. But they do not wish to. 

One of the Hymenoptera that is most exploited by 
such parasites is one of the most industrious—the 
Chalicodoma, or mason bee, which erects for its young 
a castle of earth, a fortress that would seem to be a 
sure protection for them. Each cell crammed full of 
honey and pollen, is the objective point of several 
vagabonds, one of the most active of which is the 
Stelis, a puny insect that one would not think was 
made for leading the existence of a “housebreaker.” 
Such is its life, nevertheless. After the Chalicodoma 
has finished its nest, the Stelis is seen promenading 
feverishly over the surface, exploring it with its 
antenne, and doubtless seeking the weak point of the 
crust of sun-baked clay After it has found the place 
of least resistance, it begins the work of perforating 
the clay of stone-like hardness. Although this is for 
it the labor of a Titan, it does not become discouraged, 
but removes the particles of earth atom by atom, digs 
a minute pit, comes to the covering of the nest and 
perforates that likewise, and, finally, reaches the 
provisions, the objects of its desires. Here, perhaps, 
it nibbles the paste a little in order to recruit itself; 
but this is not the real object of its entrance. What 
it especially desires, and what it hastens to do, more- 
over, is to deposit a certain number of eggs upon 
the honey. But, since it would not be prudent to 
leave the food exposed to the air and at the disposal 
of other parasites, the Stelis, after having been a 
miner, becomes a mason. Gathering some red clay in 
the vicinity, it kneads it with saliva and stops up 
the aperture previously formed. Then the female 
Stelis flies off to attend to other matters without any 
concern as to what will take place in the nest. In 
fact, she may well be at ease as to the future of her 
progeniture. The eggs of the Chalicodoma and those 
of the Stelis give birth to larve, which, living fra- 
ternally side by side, eat the honey upon which they 
rest. But the larve of the parasite, in addition to 
being more numerous, are more voracious, and quickly 
devour all the food and reach the end. of their growth. 
The worm of the Chalicodoma, being more tardy in its 
development, is thus quickly deprived of food and dies 
of starvation. Without having the appearance of it, 
the operation of the female Stelis is therefore a true 
assassination. 

The mason bee is exploited also by another Hymen- 
opter, the Dioxys, which, like the Stelis, has a longing 
merely for the provisions amassed by the Chalicodoma, 
and it is only involuntarily and indirectly that either 
causes the death of its host. The Leucopsis, another 
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a sheath divided in two, and internally of a round, 
stiff, horny bristle analogous to a horse-hair.. This 
is the drill that is to pierce the dome of mortar. For 
this purpose, it is provided at the extremity with a 
sort of rasp with very biunt teeth and a beveled point. 
After she has reached maturity, the female Leucopsis 
explores the nests of the Chalicodoma and finally stops 
at one of them without it being possible to know what 
has guided her in her selection. She is then seen to 
stand erect on her legs, unsheath her terebra, and 
apply its point to the earth. Without any motion on 
the part of the insect, the drill begins to operate, and 
in less than a quarter of an hour this slender bristle 
will have perforated the covering of sun-baked clay 


. 














3 


A. L. Clament 














LEUCOPSIS. 


4, egg (greatly magnified) ; b, secondary larva ; c, primary larva. 


in which it would have been difficult for the blade of 
a penknife to make an incision. An egg then slides 
through the terebra or depositor into the nest; but it 
is not to rest there alone for any length of time, since 
another Leucopsis reaches the nest, and, doubtless 
led by the same considerations that guided the first 
explorer, implants its terebra at the same point, and 
deposits an egg. Upon opening a Chalicodoma’s nest, 
it is not rare to find therein four or five eggs of the 
Leucopsis attached by their curved beaks to the cocoon 
of the mason bee; and what is a curious thing is 
that when we open a nest, after the hatching of the 
eggs of the Leucopsis, we never find but a single larva 
of the latter. What has taken place in the interval? 
Simply this: The first larva hatched out has eaten 
the other eggs in order to be alone at the table, so 
to speak. In order to facilitate this fratricide, nature 
has provided each of the rings of the larva with a 
hyaline bristle carried by a conical papilla, and upon 
which it rests and is capable of moving about in order 
to devour the other occupants of the nest. This crime 
committed, the larva discards its traveling mantle and 
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parasite, has more depraved habits. Its larva de- 
vours the nymph of the mason bee by sucking it until 
it is reduced to its skin. This operation, although 
slow, is performed with such art that the victim does 
not become decomposed during the entire repast, 
which lasts for several days. The adult Leucopsis is 
a beautiful Hymenopter striped with black and yellow. 
For the deposition of its egg in the nest of the Chali- 
codoma, it is provided with a terebra .56 of an inch in 
length, folded in two and composed externally of 


becomes transformed into a second larva deprived of 
means of locomotion, and which immediately begins 
to suck the unfortunate nymph of the mason bee. The 
“larval dimorphism” of the Leucopsis is therefore 
easily explained by its habits and by the insufficiency 
of the instinct of the adult, the terebra of which, 
leaving no trace of its entrance, does not sufficiently 
indicate to the new comers that the nest already con- 
tains an egg of their species—Translated from La 
Nature for the Scientiric AMERICAN SUPPLEMENT. 
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AN OLD PELICAN MYTH EXPLODED. 


Most persons have seen a pelican, and many have 
heard of the strange legend attaching to it, says the 
London Globe. It is an odd looking creature, and if 
a figure of it were presented as a presumptive recon- 
struction of an extinct form, we might easily class 
it with other curiosities of antediluvian life. Accord- 
ing to rabbinical tradition, the pelican was the third 
bird to come out of Noah’s ark, and he still lives and 
thrives, perhaps as ancient a type among birds as 
the badger is supposed to be among quadrupeds. But 
his natural history is quite simple; while the legend 
is all the more interesting, inasmuch as it still ob- 
tained some credit in the last century. Thus it runs: 
“The pelican turneth her beak against her breast, and 
therewith pierces it till the blood gusheth out, where- 
with she nourisheth her young.” Though its origin 
is obvious, the tradition is of quite unknown age, but 
Waterton, the naturalist, had a traveled friend who 
devoutly believed in it, “because he had so often seen 
the incident occur.” To whom Waterton addressed 
the allocution: “Enough of infant pelicans, suckin; 
their mamma in the nursery. I consign them to the 
fostering care of my great-grandmother.” 

And yet, in common fairness, the matter may not b: 
thus rudely dismissed. Of course, the ancients—wit! 
more excuse than can be urged for their descendants— 
were deceived, but they only intended to report fairly 
what they had seen and heard. The tradition, i: 
fact, explains itself. The distinctive features of the 
pelican are its erormous bill, with the commensurat« 
gular pouch depending from the lower mandible. Sx 
great is the capacity of this elastic receptacle and sc 
considerable its strength, that the natives of many 
countries to this day convert it into a very usefu 
bag. The upper mandible terminates in a hook, which 
curves over the tip of the lower, and is of a reddish 
color. During the breeding season the adult bird also 
acquires a red horny excrescence on the upper bill 
which it sheds later in the year. The tint of the 
feathers is fairly described by the poet as “pearly 
white, but ruby tinctured.” 

These facts being premised, we may assume that 
the two or three eggs laid by the mother have been 
successfully hatched. Then the parents begin to real- 
ize that in their case, at all events, “the cares of 
paternity” is no empty phrase. The amount of food 
consumed by the young is sometimes prodigious. As 
pelicans derive the whole of their sustenance from 
the water and feed almost exclusively on fish, the 
use, as the need, of their formidable fishing imple- 
ments is apparent. Whether wading or swimming, 
they dredge and scoop their prey into the pouch, where 
it passes through some amount of maceration before 
being given to the young. And now ensues that 
curious act to which the observers of so many ages 
have given a wrong interpretation. 

In order to eject the contents of the pouch, the 
bird presses its bill strongly and with a kind of 
spasmodic action against its breast, and the pinkish 
hue of its feathers, the red tipped bill, and often 
enough of the blocd of its captured victims, combined 
to produce the effect which gave birth to the legend: 

“The pelican his blod did blede, 
Therwith his birddes for to feed.” 

This tradition seems to have found a tender foster 
mother throughout Christendom, and the proverbial 
“pelican in her piety” took root both as a symbol and 
a phrase. It should be remembered that the Romans 
regarded filial love as “piety,” and it is, of course, in 
that sense that the word was understood. By degrees 
the figure of the pelican feeding her young developed 
into a common emblem of charity, the use of which 
especially prevailed in southern Europe. Many of 
the old Venetian trade guilds placed it on their ban- 
ners, as a token that they were at all times ready to 
give their blood for their country. Almost as a 
matter of course the same figure became a frequent 
subject of decorative treatment in the medieval 
church. More than one cardinal adopted it in his 
armorial bearings, and we find Henry VIII. changing 
the three cranes, which were a part of Archbishop 
Cranmer’s arms, into three pelicans, for the reason 
that “these birds should signify to him that he ought 
to be ready, as the pelican is, to shed his blood for 
his young ones.” 

This, however, was by no means the first recogni- 
tion of the fable in England, for the emblem of “the 
pelican in her piety” has been occasionally found 
carved on the wood or stonework of some of our 
ancient churches, But it seems to have had its chief 
stronghold in Spain, where the bird was for ages 
regarded with hardly less affection than reverence. 
Some years ago a considerable number were kept in 
the cloisters of the Cathedral at Barcelona, and it 
was a common practice for the people to visit them 
every Sunday, in the expectation of seeing the parent 
birds distribute their blood to their young. Aristotle 
makes no allusion to this reputed habit of the pelican, 
and Pliny appears to have confounded it with the 
spoonbill, a bird of quite a different family. And 
yet the legend was certainly in existence before the 
time of either, and it has naturally not come down to 
us without some variations and additions. Substan- 
tially, however, it remains the same, though the Egyp- 
tians made the pelican the emblem of folly, because it 
was said to take small care of its eggs. 

“Primitive tradition,” says Frederick Schlegel, 
“clothed with the ornaments of poetry, is often much 
nearer the truth than a dull reasor at draws its 
estimate of probability from mere vulgar analogies.” 
This seems almost exactly to reflect the attitude of 
the mediwval mind in respect to the legend of the 
pelican. Its habitual reverence was ndverse to the 
spirit of inquiry. It may seem strange that the pre- 
sumed act of laceration of its own breast did not 
lead to an examination of the bird supposed to have 
performed it. But even this would have been ex- 
plained away, and the belief was too strongly im- 
pressed to favor such an almost sacrilegious course. 
As a matter of fact, the legend had some steadfast up- 
holders less than a century ago, though it required a 
more modern system of reasoning to account for it. 
But, like Waterton’s friend, people will believe what 
they see, or think they see, “with their own eyes.” 
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With its powerful and strongly hooked bill the pelican 
was at least able to perform the act attributed to it, 
and other concurring external signs that it had really 
done so were not wanting. It was a myth, but who 
will grudge it its long and oft renewed lease of ex- 
istence? The “pelican in her piety” was at least an 
effective lesson to the Old World, and its moral might 
even do something for our own. And we need not 
hesitate to rate the innocent credulity of ancient days 
above the widespread loutish insensibility of the pres- 
ent. which dignifies the slaughter of every feathered 
wanderer with the wrongful name of “sport.” 


AN ELIZABETHAN ARMY.* 


M. Hotpen, Secretary Royal United 
Service Institution. 


By Lievut.-Cor. R. 


lie wood-cut reproduced is one of the best illustra- 
tions in existence of an English army on the march in 
time of Queen Elizabeth. ‘Some information in regard 
to .n army of that period may perhaps interest mem- 
be of the Institution. The original sketch appears 
in a rare work, “The Image of Ireland,” which was 
written in 1578, and published in 1581 by one John 
Derrick, a follower of Sir Henry Sidney in his cam- 
pa ens in Ireland. 

r Henry Sidney, K.G., to whom the book is dedi- 
ca'ed, was father of Sir Philip Sidney (author of the 
ce! brated romance, “Arcadia”), and three times held 
th. office of Lord-Deputy in Ireland; he was by far the 
st of the many able men who governed that coun- 
under Elizabeth. In those days a Lord-Deputy 
d more like the general of an invading army in a 
tile country than the civil governor of a peaceful 
allied province; Sidney was continuously employed 
ither preventing or actively suppressing rebellion. 
he long reign of Queen Elizabeth may, in one sense, 
l ermed a peaceful one, but there was, nevertheless, a 
c .stant demand for troops either against the Scots, to 
I down repeated rebellion in Ireland, to assist the 
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Huguenots or the “Hollanders,” or to defend the king- 
dom against the threatened invasion of the Spaniards. 
At the commencement of the reign, such military forces 
as the country possessed were in any but a condition 
of efficiency, while the discipline was of the worst. 
There was no permanent armed force in the kingdom, 
and even the trained bands or militia were no longer 
instructed in the use of arms, because the gentlemen 
no longer set the example. Troops were raised any- 
how for an emergency, and, when the danger seemed 
past, the Queen, with her ruling. passion—parsimony 
—promptly disbanded them. There is no doubt that 
England was behind all Europe in military efficiency, 
and this at a time when she was menaced by foreign 
enemies on all sides, and in perpetual peril of internal 
disorder. When apprehension of a Spanish invasion 
was constant, during the latter part of her reign, 
Elizabeth became more or less attentive to her in- 
ternal forces, but, on the whole, it may be truly said 
that no monarch before or since has ever treated 
her army with more constant neglect than Queen Bess. 
Her great effort was in 1588, when the whole force in 
the kingdom for resisting the Spanish invasion amount- 
ed to about 135,000 men, formed into three armies; 
one at Tilbury, under the Earl of Leycester; another 
to resist the landing of the enemy and act as occasion 
required; and a third, under Lord Hunsdon, for the de- 
fense of Her Majesty's person. The justices of the 
peace of each county had been ordered, in conjunction 
with special commissioners, to muster the whole male 
population over sixteen years of age at the expense of 
the shire; and to register the residence and occupa- 
tion of each, and the kind of service suited to them, 
whether carpenters, smiths, and so forth. The men 
were to be sorted in bands, so that there might be in 
each band at least one hundred footmen, forty arque- 
busiers, and twenty archers. Great care was ordered 
to be taken in the selection of the officers. In addi- 





* Reprinted from.the Journal Royal Unit .a Service Institution in the 
Journal of the Military Service Institution, 
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tion to the company organization, the force of each 
county appears to have been divided into regiments, 
or bands of 500, commanded by a general captain. a 
term equivalent to colonel, who also mustered the 
horsemen, 700 of whom attended each regiment. The 
arrangements then made were of great interest and im- 
portance; they were studied and repeated by our min- 
isters, who in the old French war had to provide 
against the threatened invasion of Napoleon. Had 
the enemy landed, it is doubtful what sort of a front 
our troops would have displayed against the veterans 
of Spain. Their spirit was, no doubt, good, but dis- 
honesty was rife, and the muster-masters were corrupt. 
We know from Sir John Smythe, an old soldier of 
some repute, that the clothing and equipment was bad, 
and that the arms were in bad condition and out of 
date. The situation was, doubtless, rendered more 
difficult by the fact that the business of war was pass- 
ing through transition, and the long bow and the bill, 
with their accompanying tactics, were becoming things 
of the past. Military training no longer consisted in 
friendly matches at the archery butts. The old fami- 
liar instructors were cast aside for leaders from foreign 
schools, men who swaggered about in plumed hats and 
velvet doublets, and extravagant hose, swearing strange 
oaths of mingled blasphemy taught by Spanish Catho- 
lics and Lutheran landsknechts. Shakespeare was no 
mean observer of military matters; and, though it 
may provoke a smile, in his pages the student must 
look for the best history of the Elizabethan soldier. 

The army depicted in the illustration is one of 
those hastily brought together to quell one of the num- 
erous rebellions in Ireland. The men were raised by 
the ordinary process of the times—the pressgangs, 
which were not over-scrupulous in their methods. On 
one occasion they took advantage of Easter Sunday 
to close all the church doors in London and take a 
thousand men from the various congregations. At 
other times the prison doors were opened and the 
gaols cleared, the sweepings of the nation being driven 
into the ranks. 

The force, it will be observed, is preceded by an 
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advance guard of five mounted men armed with lances 
or spears. In addition to the lance, which was from 
sixteen to eighteen feet in length, each trooper carried 
a sword, and a shield bearing the cross of St. George. 
The shield was slung on the back on the march, but in 
action was carried in front of the breast for protec- 
tion. The trooper’s uniform comprised a helmet or 
pot, tunic or cassock of broadcloth and top boots. 
With the first introduction of fire-arms, the men-at- 
arms, or heavy cavalry, assumed most massive armor 
to ward off the effects of the arquebuse and pistol balls, 
but gradually the pieces were discarded one by one 
as useless incumbrances. The cavalry in the illustra- 
tion wear armor on the body, arms, and above the 
knees, but it will be seen that the horses, no longer 
in danger of wounds from arrows, were freed from 
their armor. 

The infantry are headed by a party of arquebusiers, 
their arms consisting of arquebuse, sword, and dagger. 
They also carried powder-flask, touch-box, and bullet- 
bag. England was a long way behind foreign coun- 
tries in the introduction of the arquebuse, and it was 
not until the year 1567, when the movements of Philip 
the Second gave the alarm of invasion, that we raised 
a corps of 4,000 arquebusiers. 

Next to the arquebusiers march the pikemen, in 
their center being the flags, afterward called the colors, 
guarded by halberdiers. The pikemen wore helmet 
and armor for the body and arms, and carried swerd 
and dagger, in addition to a pike made of ash and 
measuring some fifteen feet in length without the 
iron or steel head. WHalberdiers were soldiers told off 
to escort general officers, or guard the colors. They 
carried halberts with battle-ax heads, but in other re- 
spects differed very little from pikemen. Following 
the pikemen come more arquebusiers carrying calivers 
or light arquebuses, and sword, dagger, powder-flask 
and bullet bag. The caliver was a lighter kind of 
matchlock, between a musket and an arquebuse. Ar- 
quebuses, like pikes, were sloped on the shoulder, 
but there does not appear to have been at that time 
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any very serious attempt at a manual exercise; the 
men stepped off with the right foot. 

The Lord-Deputy Sidney rides on the left flank of 
the army, preceded by trumpeters and standard, or 
guidon, bearers, and escorted by lancers, whose equip- 
ment has already been described. The music in an 
Elizabethan army was supplied by drums and fifes. 

In her reign the army seems to have been clothed 
in various colors, according to the service on which it 
was employed. In 1566 the archers sent to Ireland 
from Liverpool were dressed in blue cassocks or coats, 
with two small gards or laces of blue. The Stafford- 
shire men were in red; all the others in blue, Troops 
sent to Ireland the next year from Yorkshire wore 
light blue, with two small laces, red caps, and buck- 
skin jerkins. In 1569, arquebusiers raised at Salisbury 
also wore blue coats and red caps. In 1574 the sol- 
diers wore blue coats, the artificers red, and in 1575 
the Earl of Essex’s troops for Ireland wore blue coats 
and motley coats. Artificers sent from Lancashire to 
Ireland in 1576 wore white coats with red and green 
laces. Next year the billmen and vikemen for Ire- 
land had light blue coats and white stockings and 
venetians or breeches. The lacing was red or yellow. 
But these bright hues were evidently found too con- 
spicuous for active service in Ireland, for some dark 
or sad color, such as russet, was recommended in its 
stead—a curious anticipation of our modern khaki. 

On parade each company stood ten deep; companies 
being usually one hundred strong were thus square, 
a point which was considered of great importance, 
Both ranks and files had three different distances: 
(1) open order (six feet apart); (2) order (distance 
with elbows up); (3) close order, used by the pike- 
men only. The evolutions were facing, wheeling, 
countermarching, and doubling their ranks and files; 
increasing either the depth or breadth of the corps, 
or changing the situation of the ranks and files with 
respect to front and rear, and right and left. The 
maneuvers of the times were forming wings, wedges, 
rhombs, squares, triangles, the shears, the saw, and 
a variety of other whimsical figures. The pikes 





formed the center, the musqueteers, who acted as 
skirmishers, the flanks of each corps. Such is the 
information given in the military treatises which were 
written after Elizabeth had introduced captains 
skilled in the maneuvers practised in the Low Coun- 
tries, to drill her army. The highest military rank in 
an army appears to have been that of captain-general, 
after whom came the lieutenant-general, the judge 
or high marshal, afterward judge-advocate, and the 
generals of horse and foot. The duties of muster- 
master correspond to those of an adjutant, 


NEW FOOD FOR LIVE STOCK IN GERMANY. 


Durine the past few years, experiments have been 
made in the city of Strassburg, Alsace, Germany, with 
a new food for horses and cattle, called “Blut-Kraft- 
futter” (blood-strength fodder), consisting of steam- 
dried, sterilized blood (prepared under the control of 
a municipal veterinary surgeon), chaff or the hulls 
of grain, finely ground, the husks of- peanut kernels, 
and also the inner lining or skin of the peanut shells, 
and molasses. A ,;er cent of phosphates is also added 
to the preparation. 

These ingredients are thoroughly mixed and dried, 
and a certain portion of molasses (which has been 
heated to make it more liquid) is added. After this 
has been well mixed and dried, another portion of 
molasses is added, and after the final mixing and 
drying the preparation is ready for the market, and 
is sold in bags of 75 kilogrammes (165 pounds), at a 
cost of 11.50 marks ($2.75) per bag, retail. 

The manager claimed that to use the whole peanut 
would make the preparation too expensive. 

The manager of the Strassburg slaughterhouse, who 
is also manager of the blood-meal factory, says that 
the chaff (or “mais”) is imported from America, and 
the molasses is purchased in Baden, being a product 
of the beet-sugar factories. 

The dried blood meal, it is claimed, contains on 
an average 20 to 22 per cent of protein and fat, while 
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oats, 


according to the tabulated statement of Wolff, 
contain on an average only 15.2 per cent of protein 
and fat. 

The assurance is given that this preparation can be 
preserved for any length of time, and that it will not 
deteriorate with age. 

As regards the method of feeding, it 
as horses and cattle are often very 
change of food—to start on one-half 
thoroughly mixing it with the usual food, and to 
increase this portion daily until 5 or 6 pounds are 
used per day, diminishing the quantity of the usual 
food accordingly 

For milch cows, 
for fattening cattle, 
for sheep and 
day per 100 pounds of 

Some have been given two-thirds of their 
daily fodder in blood meal, but the company recom 
mends that the quantity fed should not exceed one- 
haif of the daily allowance of food 

In a circular which the company has issued are 
testimonials from owners of many horses, stating that 
they have experimented with this blood-meal prepara- 
tion, and the result shows a saving of 31% pfennigs 
(8 cents) per horse per day; also similar statements 
from milk dealers, who claim a gain of 40 pfennigs 
(10 cents) per cow per day in the saving of other 
and the increase of milk given through the 
use of this blood meal It is said that the cattle 


is advisable— 
sensitive to a 
pound per day, 


used; 
and 
pound per 


pounds per day can be 
pounds per head per day; 
three-fourths of a 
living weight. 


7 
wine, 


horses 


foods 





appear remarkably well 
During the past year, the military authorities at 
Strassburg have been feeding this blood meal to the 


horses of the regiments stationed there, as an experi- 
ment, and the result seems to give satisfaction: and 
the manager of the factory believes that this prepara- 
tion will soon be ordered to be fed to all army horses 
in the country, in which case the company will be 
confronted with the necessity of establishing factories 
in many of the large cities of northern Germany, 


where slaughterhouses are already located 
\t the present time, the demand for this dried 
hbiood-meal preparation is far greater than the daily 
ity of the factory, for the blood of 300 cattle na 
t! iverage number slaughtered daily at the Strass- 


burg slaughterhouse—is not sufficient 
EXPLORATIONS OF DR 
CENTRAL ASIA 

Amone the latest explorations in 
which, by reason of its length 
ed, novelty of the routes 


SVEN HEDIN IN 
(1899-1902) 


Asia there is one 
the difficulties surmount- 
chosen, and the results ob- 
than passing consideration. The 
exploration in that accomplished between 
1899 and 1902 in Chinese Turkestan and in Thibet by 
Dr. Sven Hedin } 

Leaving Sweden in the 
versed Russia, Turkestan 
Kashgar and arrived at Lailik on the Yarkand-daria, 
or Tarim, down the river from Yarkand. It was here 
the real work of exploration began. 

Sven Hedin embarked on the 18th of September on 
the Yarkand-daria, of which he proposed to make a de- 
tailed study Comfortably installed on a flat-boat and 


tained deserves more 
question is 


year 1899, Sven Hedin tra- 
then Tian-Chan, reached 


followed by another similar vessel carrying the pro- 
visions and supplies, he descended the river whose 
banks, covered by somber forests, served as lairs for 
tigers and wild-boars and recalled the jungles of India. 


He continued this navigation up to a point called Yangi- 
Koll, where, at the end of December, he was stopped by 
ice and where he met the French explorer Bonin 

This was the first time, that the Tarim, the large and 


eurious river of Central Asia, which does not empty 
into the sea, was thus traversed During all the time 
of his navigation, Dr. Sven Hedin took soundings and 


noted detail His chart of the river, on a scale of 1 to 
15,000, covers a hundred gives the changes 
current, the alluvial deposits, the accumulations 
of mud, the sand-banks, and the villages, tombs and 
hepherds’ camps on the shores, the lagoons and lateral 
lake 

Having measured the swiftness of the current and 
the fall of the river every day, Sven Hedin found that 
its volume of water undergoes great variations. The 
course of the Tarim is modified constantly and not a 
year passes during which the channel does not undergo 
a noticeable displacement generally toward the south. 

During the winter 1899-1900, Dr. Sven Hedin, unable 
to continue the navigation of the Tarim, made his way 
toward the south by the Takla-Makane, the most deso- 
late desert in the world, which he had previously faced 
during his first voyage. The part which he traversed, 
between the lower Tarim and Tiertien-daria, had never 


sheets; it 
of the 


hefore been visited. Sleeping under the open sky in the 
dead of winter with the temperature 33 degrees C 
below zero, and exposed to the greatest dangers, the 


explorer traversed in twenty days 285 kilometers of this 
limitless sea of sand where the furious winds have 
piled up dunes a hundred meters high. He returned to 
his camp at Yangi-K6ll by a different route, purposing 
to accomplish his study of the lower Tarim 

Now the attention of the traveler was centered upon 
the mobile and variable lakes of the lower basin. On 
the 5th of March, 1900, Sven Hedin turned toward the 
desert of Lob following the dry bed of the Koom-daria, 
which formerly carried the waters of the Tarim to Lob- 


nor, a lake which has at this time disappeared. Its 
shores, formerly inhabited, have become desolate; and 
great was the astonishment of the traveler when he 
passed south of Altimish-Boulak, to find in the open 


desert ruins of houses and temples. The season being 
too unfavorable, he proposed to return a little later to 
study this locality and to explore it. He traversed the 
entirely waterless basin of the ancient Lob-nor, which 
is in reality nothing more than a dry lake-bed whitened 
with thousands of small shells, its former shores 
marked by a circle of dead trees. He descended thence 
to Kara-Koshoon, a lake which to-day turns aside the 
Tarim; then he returned to Yangi-K®6ll. 

The Tarim therefore is a movable river. This phe- 
nomenon is especially noticeable as one leaves Yangl- 
K6ll; the lateral lakes appear more numerous and on 
the right side there is visible a whole string spreading 
from the N. N, E. to the S. S. W. occupying the depres- 
sions which the natives call “bayirs.” The shores of 
the Tarim here are very flat, and it is evident that the 
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river is constantly seeking new channels; the little ac- 
cumulations settling on the shores are constantly men- 
aced by the waters, but the Chinese protect them by 
dykes. The labyrinth of lakes and marshes and river 
arms forming the delta of the Tarim is extremely com- 
plicated. Many of these lakes were listed on the chart 
and their soundings given. Since the first voyage of 
Dr. Sven Hedin, new ones have formed. To-day the 
principal arm of the Tarim, traversing several of these 
recent lakes, pours the waters of the river into the 
depression of Kara-Koshoon. 

By the observations which he made as to the form 
and the new course of the Tarim, Dr. Sven Hedin has 
definitely solved the problem of the position of Lob-nor; 
a long discussion had arisen on this subject toward the 


end of 1878, between the geologist von Richthofen 
and the Russian explorer Prjevalski, The German 
savant located the Lob-nor, according to the Chinese 


maps, north of the lake discovered by Prjevalski. In 
reality the lake had shifted south. 

Leaving the Yangi-K6ll at the end of May, Sven 
Hedin reached Abdal by the principal arm of the Tarim. 
In descending the river he came very near being the 
victim of a fearful tempest on one of the shallow lakes 
which he found there. The heavens were black and the 
winds lashed the waves to foam. From the region of 
the lakes he made an excursion to the mountains; he 
visited Temir-lik, Gas-KOll and Mandarlik in a valley of 
the Tshimen-tag or Akato-tag, a word which signifies 
the mountain with the white pass. 

The summer and fall of 1900 were given to a voyage 
of 93 days in the northeast of Thibet. This voyage was 
extremely trying in high regions devoid of all vegeta- 
tion; one man perished there, as did also a part of the 
cattle of the caravan. Sven Hedin advanced toward 
the south up to 33 deg., 45 min. north latitude. He vis- 
ited regions absolutely deserted and unknown except at 
a few points where he crossed his preceding routes. 
Going and returning he was able to analyze the oro- 
graphic structure of the Kouen-loon Mountains and the 
complicated mountain system of Northern Thibet; he 
located a great many salt and sweet water lakes, navi- 
gated them and in some cases sounded them. Return- 
ing to the Temir-lik, he also took soundings of Koom- 
K6ll. During the month of December, 1900, instead of 
resting from his dangerous tour of Thibet, he took up 
his travels again and for four months explored the 
Akato-tag, the Astyn-tag or Altyn-tag and all that part 
of the Gobi lying west of Sa-Tsheoo. He reached Alti- 
mish-Boolak, traversing desert and dry regions, where 
for 12 days he found not a drop of water. 

He then explored more thoroughly the ruins which 
he had discovered in the preceding spring on the shores 
of the original Lob-nor and there found many curious 
wood-carvings, with elegant ornaments and figures of 
Buddha; he also found tablets of tamarisk wood cov- 
ered with Chinese writing and dating from about 264- 
265 A. D. The city now ruined was in the third cen- 
tury of our era a station along the Chinese highway for 
caravans, which ran to Turkestan along the Tarim and 
of which the doctor found evident traces. 

He then proceeded to more careful measurements of 
all the regions of the original Lob-nor and of the new 
lake, the Kara-Koshoon. He found that the Kara-Ko- 
shoon in its turn is moving and in this instance toward 
the north, in the direction of the former basin. The 
explorer was stopped in his progress by a lake newly 
formed, situated in the open desert between the former 
and the new Lob-nor; this made him make a detour of 
four days. This new lake is fed by a course of swiftly 
descending waters rising in the Kara-Koshoon. 

In May, 1901, Dr. Sven Hedin resumed his trip and 
undertook the last and most important part of his pro- 
gramme of exploration. Like many others, he also al- 
lowed himself to be attracted by the mirage of Lassa, 
the forbidden city; leaving Abdal, he returned toward 
Thibet. Again it was necessary to climb the towering 
Arka-tag. This effort was rendered excessively danger- 
ous by the glaciers and the abundance of snow. Be- 
tween the successive ridges nothing was found except 
sterile and rocky valleys. The highest crests are al- 
most needles and the descent, made through dizzy de- 
files, alongside of lakes and torrents, in the midst of 
hummocks of snow, was full of danger. The snow 
and the rain had transferred the soil into a liquid 
slime made up of sand and mud, through which the 
camels floundered and which made the journey insuf- 
ferably hard. At last the caravan emerged from this 
maze of cliffs and lakes and reached the beautiful pas- 
tures near the Dang-la Mountains, where they camped 

Leaving the bulk of his caravan in this place Sven 
Hedin journeyed on the 27th of July toward the mys- 
terious capital of the Dalai-Lama, accompanied by a 
Mongol lama and a skin-clad Cossack; he himself 
was disguised as a Mongol. But Thibetan hunters 
caught sight of him and reported his march toward 
the south Hence, nine days later, when he halted 
north of Tengri-nor, he was arrested, at night-fall, by 
Thibetan warriors. The explorer and his comrades 
were visited by the “Bombo” or governor of Naktshoon 
who by the order of the Dalai-Lama treated them kind- 
ly, but forced them to return to their caravan under 
an escort. They reached it on the 21st of August. 

Dr. Sven Hedin did not despair of attaining his end. 
In September he made a new attempt toward the Bud- 
dhist capital which seemed almost to be reaching for 
the impossible. The caravan was surrounded by a 
body of about 500 Thibetan horsemen, who compelled 
them to return. The explorer then took the direction 
of Ladak, avoiding the routes already followed, and 
taking scientific notes of the country traversed He 
reached Leh December 20, 1901, made a short excursion 
to India and, wishing to complete the circle of his jour- 
ney, again traveled to Turkestan across the difficult 
territory of Karakoroom; passing by Shahidoola and 
Kargalik, he arrived at Kashgar on th 
May, 1902. 

This stirring and perilous voyage has 1 
considerable scientific results, especially 
physical geography. The cartograp 
brought back comprises 1,149 sheets whic 
to edge, would have a length of more th: 

The charts represent a journey of 10,5 
in round figures, of which 9-10 cover hitl 
regions... The astronomical and metec 
servations, the geological researches an 
ing to the fauna and flora, the study of 
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contribute to make this long and. venturesome explora. 
tion one of the most valuable yet made in the heart 
of the vast Asiatic continent, in those regions which 
are mgst mysterious and inaccessible.—Translated for 
the Scientiric AMERICAN SupeLeMentT from la Revue 
Universelle, 


TRADE NOTES AND RECIPES. 
Cement for Knife Handles.— 


DE S246 Fugu Veewkheg «4 saben cednacencan 600 
PE hunks. bb ue sbicVveend- couse hap Gnieehe 150 
EE fo On ees Not ea we Sie. tee 250 


Pour the mixture, hot, into the opening of the heated 
handle and shove in the knife likewise heated. 


Furniture Polish—-The following formula for a 
new furniture polish comes from the Oesterreichisc)e 
Farben und Lack Zeitung: White wax, 2,500 part 
water, distilled, 4,500 parts; potassium carbonate, 25 
parts; oil of turpentire, 4,000 parts. Boil the wax in 
1,500 parts of the water, carrying the potassium ca 
bonate, until the wax is saponified. Add _ sufficier 
water to replace that lost by evaporation, and stir ti 
cold and add, little by little, under constant agitatio 
the oil of turpentine, and continue to stir until 
complete emulsion is attained. When this occurs ad 
the remainder (2,000 parts) of water all at once an 
stir in. In case the mixture is incomplete, add 
little more oil of turpentine. Perfume with lavende 
oil. To use the cream, smear a little of it on a thi 
soft rag, and with this go over the furniture, the 
polish with a woolen cloth or bit of flannel. Th 
cream answers equally well for leather upholsterin: 
imitation leather, leather cloth, marble, etc. 


New Process for the Manufacture of Fish Fertilizers 
—The fish fertilizers on the market have much les 
value than natural fertilizers, like guano. The rea 
son is that the material obtained from fish is poor: 
in soluble nitrates and phosphates than the natura 
guano, and that it is in an imperfect state of division 
M. J. Carstairs claims that fish contain all the ele 
ments of the best guano, and its inferior value is du: 
to the loss produced in the manufacture. He ha 
adopted the following method of preparation, consist 
ing essentially in submitting the fish, dried and re 
duced to pieces, in an appropriate extractor, to th: 
action of a mixture, in the state of vapor, of a solven 
of the oil or a mixture of such solvents. 

The solvents, according to him, may be classed i1 
three groups: Group A: Carbon bisulphide, ether 
benzol, benzoline, etc. Group B: Ethylic or methyli 
alcohol, or a mixture of these. Group C: Acetone 
etc. 

The rdéle played by the substances of Group A i: 
well known. Alcohol, at the temperature at which it 
is vaporized, converts the soluble albuminoids into 
insoluble albuminoids, and thus prevents them from 
mingling with the oil, to the detriment of its quality 
and its nutritive value as a fertilizer. 

The action of alcohol has as a result the solidifica 
tion of the albuminoids, which otherwise would be 
converted into a jelly, so that the fish, freed from 
the oil and taken from the extractor, are brittle and 
may be reduced to any state of division desired by 
means of an appropriate machine. 

On the other hand, acetone, although this has in 
itself but a slight dissolving power for animal fats 
considerably increases the action of the solvents, even 
when it is employed in small quantities. 

The proportion of the mixture to be employed de 
pends on the special substances of Groups A and B 
When benzoline and methylic alcohol are made use of, 
the most suitable proportion is benzoline, from 80 to 
85; alcohol, 12 to 15; acetone, 3 to 5.—Translated for 
the Screntiric AMERICAN SuppLEMENT, from La Revue 
des Produits Chimiques. 


An Intaglio Engraving from a Line Drawing —Mr 
J. Newton suggests in the Process Photogram a 
method of engraving intaglio from a negative, o1 
engraving in relief from a _ positive He finds it to 
work excellently in practice. It should prove valuabl 
to intaglio engravers or the makers of intaglio blocks 
for embossing purposes. Here is his description of his 
process: An ordinary line negative can be printed in 
the usual way with pbichromated albumen on zinc, 
rolled up with transfer ink, developed and dried, and 
flowed with the enamel solution (dry enamel formula 


from Austin’s Practical Half-tone): 

No. 1. 
Cee ee eee 1% ounces 
Bichromate of ammonia ...... ' ounce 
WOE dative diades ; 4 ounces 

No. 2. 

DE eek rus hocdxveens hea ounces 
WH nec bceennd ae 4 ounces 
No. 3 
RE CIE nd. a0 d0.6-aule Gcan 80 = grains 
ED ede iiaias & ae on acheatetea 4 1 ounce 
Ammonia (aqua) 880 ......... 1's drachms 


Mix these separately as indicated above, then add No. 
1 to No. 2, and stir thoroughly, after which No. 3 is 
to be added and the whole carefully filtered. After the 
plate is coated, whirl as usual, dry and burn to a 
brown color. When cool, sprinkle turpentine over the 
plate and rub vigoreusly with a pledget of cotton wool, 
when the ink lines will come away, carrying the over- 
lying enamel, leaving the metal bare where the lines 
were. He adds the follow!ng hints: The plate 
should only be lightly inke’. It has been sug- 
gested to me that in order to mae quite sure that the 
enamel shall flow easily over tre inked lines, and 
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TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 


Windmills in Siam.—Pursuing the subject, of the 
need of American agricultural implements in the great 
Klong Rangsit rice district of Siam,* I quote from 
letters from Mr. Y. S. Sanitwongse: 

\ sample windmill, if sent to this country so that 
the farmers could see it working, should be made 
completely of galvanized steel—16 feet in diameter— 
and should be suitable for transmitting power, so that 

can be used for irrigation in the dry weather and 
for husking and milling rice for home consumption 

iring the planting and wet season. I will be glad to 
the mill on my place in Klong Rangsit and let 
people see what it can do. 

The offer made in a former letter to you + that rice 

»wers would be willing to share half the profits with 

party who would plow the fields and reap and 
ash the rice for them by machinery has noi been 
nm up in America, no doubt partly on account of 

remoteness of this country from America and 
tly because of the uncertainty of getting sufficient 
nuneration for the trouble and expense. I am there- 
desired to ask you what will be the expenses for 
expert in such matters to come here and study con- 
ions, so that if machinery is ordered there will be 
failure.” 

This gentleman is the business manager of the great 

igation scheme and a large owner of real estate. 

wants an opportunity to demonstrate what a good 
ndmill can do in the district. This vast plain de- 
nds upon the rains for the one crop secured during 
year. By the aid of windmills, there should be 
crops a year and possibly three. The land is so 
el that the water is easily confined by dikes of a foot 
height, thrown up around the small fields; and the 
| is so clayey and adhesive that the water soaks 

y slowly through the earth. The fields are so 

ir the level of the canal water that only the slight- 

lift is necessary to supply them. 

Che dry season extends from the list of November 

the Ist of May every year, and during that time 

ere is searcely a day that sufficient wind is not 
owing to furnish all the power needed for a mill. 
‘uring this season, the soil is in such a condition that 
iy of our agricultural implements could be used 
n the fields for plowing, harrowing, or even for reap- 

Trade in farm implements may result from this 

ileavor, but after having been over the ground a 
cond time, I should emphasize the opportunity for 
e right people that is represented in the offer to 
sare half the profits of the year’s crops with a party 
ho will plow the fields and reap and thrash the rice. 
Hamilton King, Consul-General at Bangkok. 


Exhibition of Alcohol Appliances at Lima.—The 
‘xposition of Alcohol Appliances for Industrial Pur- 
oses was opened by the President of Peru on Feb- 
uary 28, and continued during the month of March. 
The object of the exposition was to create a new 
emand for aleohol, so that the greater consumption 
of this article, when applied to industrial purposes, 
vould form a new source of revenue to the owners 
f sugar-cane estates, in view of the decrease in 
alue of cane sugar 

The various appliances were arranged in the exhibi- 

on palace. The first hall was occupied by a German 
xhibit, contributed by the firm.of Heckmann & Wald- 

piihl, established in Lima. Their exhibit consisted 
of the following machinery: 

(a) A 2% horse power vertical motor, system Diirr, 
Berlin. 

(b) A 6 horse power vertical motor, system Swid- 
erski, Leipzig. 

(c) Six motors from the Gasmotoren Fabrik, Dres- 
den, of Moritz-Hille, placed in the order of power de- 
veloped—i. e., 1%, 3%, 5, 7, 8, and 914 horse power. 

(d) A 6 horse power motor from Gebriider Korting, 
Kortingsdorf bei Hanover. 

The 9% horse power motor was belted to a shaft 
50 feet long, from which power was transmitted to 
several carpenters’ machines, water pumps, and a 
printing press. 

The Swiderski factory also send a 20 horse power 
transportable motor, for use in driving agricultural 
machines.. Here it was exhibited for working cotton 
zins. The belting used on all this machinery was sup- 
plied by the firm of Jokamann Biertz, of Rhenish 
Prussia, which also had a tasteful exhibit. 

In the gardens behind the palace was a narrow- 
gage railway about 6,000 feet in length, over which ran 
a train of several cars hauled by a locomotive of the 
Deutz system, which, though only of 4 horse power, 
can pull 25 tons on the level at any speed up to 5 
miles per hour. It is intended for use in cane fields, 
mines, ete., where light portable railways are used. 

Another notable exhibit of Messrs. Heckmann & 
Waldispiihl consisted of brilliant alcohol lamps. 

In another hall were the exhibits of the firm of Lud- 
owieg & Co. Here were shown two motors of 8 to 12 
horse power and of 15 to 20 horse power, respectively, 
made by the Motorfahrzeug und Motorenfabrik, Mar 
ienfelde Cein, Berlin. Each of these motors had a 
large water-cooling tank, carrying sufficient water for 
ten hours’ work, which specially adapts them to agri- 
cultural work in places where water is difficult to 
obtain. 

There were several stoves for heating rooms, made 
by C. F. Kindermann & Co., of Berlin, and also a 
number of smaller articles, such as spirit stoves, cigar 
lighters, ete., from the factory of Hermann Weissen- 
burger & Co., of Cannstadt. 

In the left wing of the palace was the exhibit of 
Siemens & Halske, who had on view a Deutz motor 
of the system Otto, of 6 nominal horse power, which 
can be raised to 12 horse power. The motor has a 
gevernor by which the consumption of alcohol is auto- 
matically regulated, in proportion to the power de- 
veloped and the number of revolutions required. It 
drives two dynamos, one of which lighted several are 
lamps and the other gave power to an electric motor 
operating a rock-drilling machine. 

Close by was an exhibit of a 5 horse power kerosene 
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motor of English manufacture; also another of 2% 
horse power, a Webster, of American manufacture. 
They were driving small cane mills and carpenters’ 
machines. 

The Technical Society for Industrial Appliances of 
Alcohol, established in Paris, exhibited a powerful 
locomobile and two automobiles; also a bicycle and 
a tricycle operated by small motors placed in the 
framework, 

To the right of the entrance was an exhibition of 
powerful lamps (some of 1,000, 1,500, and 2,000 candle 
power), lighted by alcohol, which formed part of the 
exhibit of a committee of French manufacturers, who 
also contributed a simple and easily transported 
bakery heated by a small consumption of alcohol, as 
well as two small motors—one of 5 and the other of 7 
horse power—which were driving small machines em- 
ployed in the proce«s cf bread making. 

This exposition has been of great importance to 
Peru and will lead to the introduction on an extensive 
scale of alcohol and kerosene motors, and there is no 
reason why American makers should not secure a 
large portion of this business. 

The exposition has shown that, notwithstanding the 
excellence of the alcohol motors exhibited, these can- 
not attempt to compete with those in which petroleum 
is used as combustible, because petroleum can be pro- 
cured here at very low cost.—Joseph C, Cree, Vice- 
Consul at Callao. 


Exposition for Laborers’ Welfare in Germany.—My 
report on the Exposition for Laborers’ Welfare in 
Germany* having evoked inquiries from the United 
States for further data, I give the following addi- 
tional details: 

The exposition building is situated at Charlotten- 
burg, Frauenhoferstrasse 11-12. Employers, manufac- 
turers, and inventors of new apparatuses for the pre- 
vention of accidents will be allotted space for exhibit- 
ing their contrivances free of charge. The articles 
shall be exhibited either in the form of a model or 
in natural size, and the machinery, when provided 
with electric motors, shall be exhibited in operation. 
For the necessary power, no charge will be made. The 
management will provide competent parties to give 
visitors instructions as to the working of the machin- 
ery, keep it in condition, and see that it is properly 
guarded, but will not be responsible for any theft or 
damage to the exhibited articles, for which the em- 
ployes of the exposition are not responsible. 

The expense of transportation to and from the expo- 
sition, as well as the mounting of machinery, when 
necessary, must be borne by the exhibitor. 

Concerning the admission of exhibits, the manage- 
ment will decide after consultation with a committee 
to be appointed by the Chancellor of the Empire. 
When it appears that articles exhibited can be re- 
placed by later inventions or improvements, or are not 
practical in their applications, owners will be requested 
to remove them. 

It would seem that both employers and laborers will 
derive benefit from the exposition, while trade in- 
spectors, etc., will be aided in the fulfillment of their 
duties. The exposition will probably be of particular 
value for engineers and technologists.—Joseph J. Lan- 
ger, Consul at Solingen. 


Pier at Almeria, Spain.—The Alquife Mines and 
Railway Company Limited, is constructing a pier at 
the east end of the harbor of Almeria, 450 feet out- 
side of and parallel to the Levant mole. 

This pier will be used exclusively for loading iron 
ore and will be the largest of the kind on the coast 
of Spain and probably on the Mediterranean. The 
contract price is $500,000, and the pier will be ready 
for use next January. The contractors are Alexander 
Findlay & Co., Limited, Motherwell, Scotland. 

The present method of leading iron ore in Almeria 
is both costly and laborious. The ore is brought by 
rail and deposited in the station yard; thence it is 
carted to the mole, and after another handling the 
boats are loaded. The distance from the railroad to 
the dock, where most of the ore is placed on board 
vessels, is about a mile. One company loads from 
lighters. 

The total length of the Alquife pier when completed 
will be 1,800 feet. The first 240 feet of the pier is 
carried on an earthwork embankment, with retaining 
walls on each side, For the next 600 feet there is a 
viaduct, consisting of eight masonry arches and three 
steel-work spans, one crossing a low, level siding and 
two passing over streets. The railway is then carried 
onto a viaduct (with seven steel towers and eight 
spans, each averaging 60 feet), and then onto the pier 
proper, which is 360 feet long 

The approaches are on a gradient of 2% per cent, 
made necessary to reach the pier proper at a level of 
61 feet above mean water The tide is almost 
neglected, as it has a rise and fall of only 2 feet. 

The pier and steel towers are built on steel cylinders, 
110 in all, filled with concrete. These cylinders are 
sunk to such a depth that by means of a little dredg- 
ing toward the shore end of the pier steamers drawing 
26 feet may come alongside with safety. The west 
breakwater of the harbor protects the pier in a great 
measure from the westerly winds, while the easterly 
winds never cause inconvenience. 

The chief features of the work are two mineral 
deposits on the pier proper, capable of holding about 
4,000 tons each. These deposits are located on each 
side of the pier, and the mineral is poured into the 
steamers by chutes 16 feet long. There are 10 chutes 
on each side A vessel of average tonnage can be 
loaded in two or three hours, whereas by the present 
method six to nine days are usually consumed. The 
company plans to export 300,000 tons yearly, and it 
estimates a saving of $100,000 a year.—A. E. Carleton, 
Consular Agent at Almeria. 


Advice to Exporters and Emigrants to Brazil.—This 
consulate receives a great many inquiries from United 
States manufacturers and business men for the names 
of firms here handling special lines of goods, and 
always does its bost to supply information. The firms 
whose names are given are probably inundated with 
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circulars, catalogues, and letters, which promptly find 
their way to the waste basket. 

Firms here are very conservative, and once a par- 
ticular mark or brand is known and found to be suit- 


able and reliable it is very hard to displace it. Busi- 
ness men will not send orders to people whom they 
do not know; it is only natural that merchants in 
Brazil should be as suspicious of merchants in the 
United States as the American merchants are of them. 
The only way to cultivate trade in South America is 
by personal effort and contact. Our exporters will 
have to send out competent men and locate representa 
tives in the principal markets. Trade here must be 
built up on the same lines as in the United States 
by patient, unremitting effort and honest, just deal 
ing. The language of Brazil is Portuguese, but sales- 
men speaking Spanish can get along easily. To ac 
complish much, however, agents must understand one 
or the other of these tongues 

Just now Brazil is pasing through a 
severe financial depression, but the resources of the 
country are such that matters must mend some day, 
and there is no good reason why the United States 
should not secure a fair share of the vast trade which 
will then be done. 

Inquiries also come from people who propose settling 
in Brazil as farmers. It cannot be too distinctly under- 
stood that such a course will entail disappointment 
and, very likely, disaster on all who make the at 
tempt. 

It should be remembered that local conditions of 
climate, language, and custom present great diffi- 
culties for those who have been brought up in other 
surroundings, and it is not likely that American 
farmers could readily adapt themselves to the change 

Many letters come desiring information as to per- 
sons who are supposed to have died, leaving almost 
fabulous fortunes which the Brazilian government is 
holding, pending the appearance of the heirs. Brazil 
is not a custodian for any such fortunes.—L. C. Irvine, 
Vice-Consul-General at Rio de Janeiro 


Trade of Liberia.—The following has been received 
from Minister Crossland, of Monrovia: 

It is next to an impossibility to procure statistic 
regarding the trade of Liberia, as there are no printed 
data, The imports amount toe nearly a million dollars 
As nine-tenths of the civilized people are American 
by birth or descent, United States goods and wares 
are preferred to any others, but no United States 
steamer or trading vessel touches at Liberia. Hol 
land, with a direct line of steamers and with com- 
mercial agents here, ranks first in commercial mat 
ters. Germany leads England in trade. Two steamers 
from Hamburg call at Liberia per week 

The chief products are coffee, ginger, palm oil, palm 
kernels, and cam wood. They have declined in price 
during the last few years. Rubber figures once more 
on the list of exports, and undoubtedly on 
the increase. The following statement shows the valu 
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of the commerce in certain districts for the fiscal 
year 1900-1901: 

District. Imports Exports Total 
er $85,023 $7,771 $92,794 
eee ; 58.775 23,636 82.411 
a ; 17,133 5,309 22,442 
Maryland ..... ae 29,278 10,940 $0,218 

, fea eee 190,209 47,656 237,805 

Exposition of Photography at St. Petersburg.—|/nder 

date of April 23, 1903, Consul-General W. R. Hollo 


way reports as follows: 

The St. Petersburg International Exposition of 
Photography was opened to-day. It consists of six sec 
tions, the largest and most interesting of which is the 
one devoted to artistic photography It includes ex 
hibits from France, Italy, Belgium, England, and Amer 
ica. Especially good photos are sent by the Parisian 
Photo Club, the Turin, London, and New York camera 
clubs, and the Belgian Club of Amateurs’ Photograph 
Germany exhibits a beautiful collection of private 
photographs. The Russian section is well represented 
by the Moscow, Kazan, Samara, and Kief photographi 
cal societies, as well as by amateurs. The section of 
the photomechanical press proceedings is rich in ex 
hibits of the St. Petersburg office for preparing gov 
ernment papers, and of Angerer & Geshl, of Austria; 
Malvo, of Brussels: Unia, of Prague; and many other 
firms: Other sections are not less interesting, and 
give evidence of the great progress in photography 
during the last few years. 


New German Cable.—Consul J. F 
from Annaberg, April 28, 1903: 

On March 23 last, the German-American Cable Com 
pany commenced laying a new cable between Mmden 
and New York by way of the Azores. It is expected 
that it will be completed by the end of the 
year. Emden is the new German port which has the 
advantage of lying nearest to New York. This enter 
prise will tend to lessen cable rates, and will be a 
step toward the plan of making Germany independent 
of foreign cables. 
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Insect Destroyers.—To destroy bedbugs the follow- 
ing among other preparations have been recommended: 
Soft soap 100 grammes 
Caustie soda 15 grammes 
Water is ae 1,400 grammes 
A mixture of soap and turpentine has also been 
recommended, the object of the latter being to coat 
the eggs and prevent their hatching. The following 
formula is suggested: 

Soft soap 
Turpentine 
Hot wate: - 
Dissolve the seap in the hot water, add the turpen- 
tine and stir till cold 
Insect powder obtained by grinding the flowers of 
certain pyrethrums may prove effective 
For roaches, a poison which is practically harmless 
to man may be n.ade by the following formula: 
Borax 9 ounces 
Starch 2% ounces 
Cocoa ‘aces 1 ounce 


200 grammes 
50 grammes 
650 grammes 


Another preparation not so inactive as to human 
beings is made by mixing 
Angelica root, in fine 5 ounces 

Oil of eucalyptus 

Scatter at night plentifully around the haunts of 
the pests a 

Insect powder is also used as»a destroyer of roaches. 
The observations of some experimenters seem to 
show that the poisonous principle of-these flowers is 
non-volatile, but our experience indicates that these 
observations are not complete, as the most favorable 
conditions und which to use them are in a room 
tightly closed’ and well warmed. There may be two 
poisonous principles, one of which is volatile. Disap- 
pointment sometimes arises in its use from getting 
powder either adulterated, or which has been exposed 
to the air and. consequently lost some of its power. 
When a good article is obtained and used plentifully 
under the conditions above indicated, it proves very 
efficient 

An objection to the foregoing method is the great 
dust which it makes. This dust sometimes proves 
irritating to the mucous membranes of the one ap- 
plying the powder, and also makes a “mess” in the 
room. To avoid this, a tincture might be made from 
it and applied by means of a spray atomizer 

We would add that persistence in the use of any 
means is an important element in the work of de- 
stroying roaches. A given poison may be employed 
and no visible result follow at first, when in reality 
many bugs may have been destroyed, enough being 
left to deceive the observer as to numbers. They 
multiply very rapidly, too, it must be remembered, 
and vigorous work is required to combat this increase. 
Where they can easily migrate from one householder’s 
premises to those of another, as in city “flats,” it re 
quires constant vigilance to keep them down, and en- 
tire extermination is scarcely to be expected 

A fly poison which is harmless to man may be made 
from quassia wood as follows: 

Quassia 

Molasses 

Alcohol 

Water ; ‘ 04 

Macerate the quassia in 500 parts of water for 24 
hours, boil for half an hour, set aside for 24 hours, 
then press out the liquid. Mix this with the molasses 
and evaporate to 200 parts. Add the alcohol and the 
remaining 750 parts of water, and without filtering, 
saturate absorbent paper with it. 

This being set out on a plate with a little water at- 
tracts the flies, which are killed by partaking of the 
liquid 

Insect powder is said to be.an effective destroyer 
of ants, as it is of beetles. Ground mustard accident- 
ally spilled on the floor of a- pantry and allowed to 
remain for some time drove ants away. Sulphur is 
said to prove similarly distasteful to them. Oil of 
cedar and coal oil also drive them away. Borax would 
probably prove fatal to ants, if they could be induced 
to eat it. This might be aceomplished by mixing it 
with sugar; or they might be attracted by the cocoa 
mixture, a formula for which is given above 

Where ants select a particular point for their in- 
cursions it would be a good plan to surround it with 
a “fortification” of obnoxious substance. Sulphur, 
mentioned above as being distasteful to them, has been 
used successfully in this way, we are told; and so has 
coal oil. The latter, however, is not a desirable agent, 
leaving a persistent stain and odor. 

In the extermination of ants, as of roaches, - per- 
sistence is a factor of great value,-and failure of 
agents which have proved useful elsewhere may be 
due to a want ‘of this factor 

To destroy insects on house plants the following is 


1,000 parts 
150 parts 
50 parts 

5,750 parts 


proposed 
Soft soap ies thinves cake a eee 
Quassia 72 grains 
Salicylic acid 30 grains 
Alcohol anid 5 ounces 
Water, sufficient to make : 24 ounces 
Mix and macerate several days, then filter and add 
the water. Apply with a brush or plant sprinkler. 
For protection against all non-masticating and many 
mandibulate insects, kerosene oi} is. much.used. It is 
exhibited in the form of an emulsion; which may be 
made as follows 
Kerosene oil 2 gallons 
Common soap 8 ounces 
Water 1 gallon 
Dissolve the soap in the water by the aid of heat, 
bring to the boiling point and add the kerosene in 
portions, agitating well after each addition. This is 
conveniently done by means of the pump ‘to be used 
for spraying the mixture 
For destroying scale insects dilute this emulsion 
with § times its volume of water; in the case of most 
hae except lice, dilute with 14 volumes, and for 
the latter with 20 to 25 volumes.—Drug. Circ. and 
Chem. Gaz. 
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The most important book ever published on invention and discovery. 
It is as readable as a novel, being written in —— style. 

The book gives a most comprehensive and coherent account of the pro- 
ress which distinguishes this as the “ golden age of invention,” resulting 
ry industrial and commercial development which is without precedent, 

chronological calendar of the leading inventions is one of the most im- 

FA features of the book, enabling the reader to refer at a giance to 
portant inventions and discoveries of any particular year. The book is 

pm with large type, on fine paper, and is elaborately illustrated with 
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CONTAINS:—A photograph of every warship in the world; also a 
silhouette and a gun and armor diagram of each vessel. 


CONTAINS:—The length, beam, draught, horse power, speed, coal 
supply, number and size of g@0ns, thickness and disposi- 
tion of armor of every warship in the world. 


CONTAINS :—Tables of the size, weight, velocity, energy. penetration, 
etc., of every gun of every navy in the world, 


CONTAINS:—A series of pw by noted Admirals, Naval Cons- 
tructors and other experts of various navies, on vit 
questions of the day in naval construction, tactics, and 
strategy. 


CONTAINS :—A comparative table (by the author) of the strength to 
the navies of the world—the most scientific attempt yet 
made to classify the world’s warships and navies as to 
actual fighting strength. 


IT SHOULD Bs NOTED that this work is from the pen of a naval 
c¢ and expert, whose reputation is far-reaching on 
both sides of the Atlantic. It will be of fascinating in- 
terest to those who follow the course of naval develop- 
ment, and as a book of reference should find a piace in 
every library. 
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JUST READY. 


DIES, THEIR CONSTRUCTION AND USE, 


For the Modern Working of Sheet Metals. 
By JOSEPH V. WOODWORTH. 
Octavo. Cloth. Very Fully IUustrated. Price $5.00 Postpaid. 


This book is a complete treatise on the subject and the most compre- 
hensive and exhaustive one in existence. A book written by a practical 
man for practical men, and one that no diemaker, machinist, toolmaker 
or metal-working mechanic can affor@ to be without. 

Dies, press fixtures and devices from the eplest to the most intricate 
in modern use, are shown, and their constraction and use described in a 
clear, practical manner. so that all grades of metal-working mechanics 
will be able to understand Ry | how to design, construct and use 
them, for the production of the endless variety of sheet- metal srticles 
now in daily use. 

Many of the dies described in this book were designed and constructed 
by the author personally, others under his personal supervision, while 
others were construct and used in the press rooms of some of the 
largest sheet-metal goods establishments and machine shops in the 
United States. A number of the dies, press fixtures and devices, which 
form a part of this book. have been selected from over 150 published arti- 
cles, which were contributed by the author to the columns of the “Ame- 
rican Machinist,” *‘Machinery’ and the “Age of Steel,” under his own 
name. 

No obsolete die, press fixture or device has found a place in this book; 
every engraving between its covers represents the highest that has been 
attained in the development of each type descri . The descriptions of 
their construction and use will enable the practical man to adapt them 
for facilitating, duplicating and expediting the production of sheet- 
metal articles at the minimum of cost and labor. 

Every manager, superintendent, designer, draftsman, foreman, die- 
maker, machinist, toolmaker or apprentice should have this book. 


— & CO., Publishers, 361 Broadway, New York. 


‘The New Supplement Catalogue 
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A la edition of the SuprLemEnt Catalogue in which is con- 
tained a complete list of valuable pe # down to the year 1902, is 
now ready for distribution, free o' om rge. The new Catalogue is 
exactly like the old in form, and is brought strictly up to date, 
All the papers listed are in print and can be sent at once at the 
cost of ten cents each; to any part of the world. The Catalogne 
contains 60 three-column pages and comprises 15,000 papers. The 
Catalogue has been very carefully prepared and contains papers in 
which information is given that cannot be procured in many text- 


books published. Write to 
MUNN & CO., Publishers, - 361 Broadway, New York, 


for the new Catalogue, 


ATENTS! 


MUNN & CO., tn connection with the publication 
of the SCIENTIFIC’AMERICAN, contmue to examine 
improvements, and to act as Solicitors of Patents for 


Inventors. 
In this fine of business they have had or Aw 
years’ experence, and now have ea Yacttits tor or 
the preparation of Patent Drawings. 5 
the prosecution of Applications for Patents in nthe. Ne United 
States, Canada. aud Foreign Countries. Messrs. MUNN & Co. 
also attend to L—~ preparation | of. Caveats, Copyrights for 
ks. ie Ma s.and Re on In- 
fringements of Patente. All it. intrusted to t is done 
with special care and promptness, on very reasonable terms. 

A pamphlet sent free of charge on ing full informa- 
tton bout t Patents and how to pen Fen: < them : directions concerning Trade 
Marks. Copyrights. ~ 7 atents, A Reissues, Infringements. 
Assignments, Cases, Hints on the tal Sale of E pees i 

We also send, free of charge, a Synopsis of Foreign t Laws show 

cost and method of securing patents in all the principal countries 


the world. 
MUNN & ©O., Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICES.—No. @ F Street, Washington, D. C. 
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